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INTRAVENOUS VACCINATION WITH STREPTOCOCCI IN 
RHEUMATIC FEVER. 

By Homer F. Siyift, M.D., 

C. H. Hitchcock, M.D., C. L. Derick, iM.D., 

AND 

Currier McEaven, M.D., 

NEW YORK. 

CErom the Hospital of the Rockefeller Institute for Medical Research, New York 

City.) 

The Av^orking hypothesis upon Avliich intraA’enous A'accinatlon for 
the treatment of rheumatic feAmr and tlie prei'ention of relapses 
is based may be stated as folIoAA's; Assuming that one of the 
elements in the pathogenesis of the disease is a condition of hyper- 
sensitiveness to streptococci, then by diminishing or eliminating 
that hjTjersensitive state by intraiTnous injection Avith suitable 
antigens one might expect a corresponding diminution in the 
symptoms of the disease. 

More in detail, one might postulate that hypersensitNeness as 
a precursor of an acute attack had been brought to a certain leA^el 
by long-standing or repeated loAv-grade focal infection in which 
streptococci of Amrious types had played a leading role. Then an 
acute infection, for example, tonsillitis or sinusitis, acting in or on 
these someAvhat hypersensith'e tissues, tends to increase the condi- 
tion still further, so that either Avhole bacteria or their disintegration 


* Read before the Association of American Physicians, Atlantic City, May 7, 1930. 
VOL. ISl, NO. 1, — JA^VARV, 1931 
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products in exceedingly small amounts act as powerful irritants. 
These irritants appear to attack particularly those mesenchymal 
tissues most subject to physiologic trauma; hence, lesions commonly 
occur in such constantly moving structures as joints, tendons, heart 
and bloodvessels. Admitting hypersensitiveness to be only one of 
several causative elements of the disease, it still seems logical to 
assume that could this condition be diminished and a state of im- 
mune hj'posensitiveness brought about, then less injury would 
result from superinduced infection. 

This general worldng hypothesis has been evolved in part from a 
study of patients, in part from the literature,'^''^’® but chiefly by 
analogy from investigations of the reactions of animals to experi- 
mental infection with the streptococci under a variety of condi- 
tions. It has been determined that the reactive state of the 
animals is conditioned largely by the mode of inoculation: When 
into the tissues,® in other words, by production of focal infection, 
the resulting state is one of hypersensitiveness, and subsequent 
implantation into the tissues of minute doses of relatively avirulent 
microorganisms results in extensive injury and exudation, followed 
by proliferation and repair, that is, the response is one of “hjqier- 
ergic inflammation.” When, on the other hand,® the preliminary 
inoculation has been by the intravenous route subsequent infection 
of the tissues is better tolerated, and the response to suitable doses 
is a minimum of injury, little, if any, exudation and only moderate 
proliferation. In other words, the immune hjqiosensitive animal 
responds to infection with a minimal disturbance to the local or 
general body economy. In passing, it may be emphasized that 
extreme hjqiersensitiveness has been attained by repeated small 
inocula: doses too minute to cause Ausible lesions in normal animals; 
and that chronic minimal infections seem to exert a more potent 
sensitizing influence than do acute massive infections.^® Moreover, 
highly sensitized animals give hjqierergic inflammatory responses not 
only to the homologous strain used for sensitization, but also to 
immunologically and culturally unrelated strains of streptococci. 

But still more important from the viewpoint of the second jiart 
of our introductorj’- hypothesis is the demonstration that most 
hypersensitive animals can be rendered immunely'^ hyposensitive by'^ 
suitable intravenous vaccination.®'” The most efi’ective desensi- 
tization or immune hyposensitization has been attained by intra- 
venous immunization with strains homologous to the one with 
which the animals have been sensitized; more distantly’’ related 
strains, even though suitable for detection of a hyperergic state, 
may’’ fail to desensitize so completely’^ and clfcctively when injected 
intravenously’. Furthermore, it has been more difficult to desen- 
sitize animals in which constantly’ renewed focal infections were 
induced than those from which sensitizing foci had been previously 
removed. 

Imr the above-mentioned reasons the selection of a suitable 
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tiiitigeH ior iTnmvinizing patients offered certain difficulties. If 
one attributes an etiologic role to the streptococci obtained by 
blood culture from patients with rheumatic fever, then numerous 
cultural and immunologic unrelated strains must be held respons- 
ible for the symptom complex.® On the other hand, it is con- 
ceivable that all of them possess some common constituent or 
elaborate similar toxic substances which act as the noxious agents. 
But tonsillitis, probably caused by hemolytic streptococci, is the 
precursor of many attacks of rheumatic fever; often the angina 
accompanying acute polyarthritis or carditis is associated with a 
fairly lieaA’y hemolytic streptococcus infection of the tonsils or 
pharynx. We have observed onset of recurrences to be preceded 
by otitis media with an exudate yielding a pure culture of hemolytic 
streptococci. Many of our patients have harbored almost pure 
cultures of hemolytic streptococci in their tonsils for months fol- 
lowing an acute attack of polyarthritis, and at times the operative 
removal of such tonsils has marked the turning point toward 
recovery. Moreover, scarlet fever, acknowledged to be of hemoly- 
tic streptococcus origin, is not infrequently followed by a rheumatic 
symptom complex; and Siegmund** has lately described microscopic 
granulomata closely resemblmg rheumatic lesions in the cardio- 
vascular system or subjects dying several weeks after the onset of 
scarlet fever. It has, furthermore, been determined that many 
patients with rheumatic fever are very sensitive to intracutaneous 
and intravenous injections of hemolytic streptococci, either in the 
form of heat-killed vaccines or of nucleoproteins. For these reasons 
it seems that hemolytic streptococci may play a more important 
r61e in the production of rheumatic fever than has heretofore been 
considered probable; hence the immunizing substance first selected 
was of hemolytie streptococcal origin. Otlier types were added later. 

The strain Q33, first used for the preparation of a vaccine, was 
isolated from the tonsillar exudate of a patient who had suffered 
for months from severe polyarthritis and carditis with congestive 
failure, showing little tendency toward recovery. His reaction to 
intracutaneous injection of 500,000 heat-killed organisms was 
marked, compared with very slight lesions in normal individuals. 
Following intravenous injections of vaccine consisting of 1,000,000 
and 10,000,000 streptococci on two successive days he had fever 
about 102° F. for three days, precordial pain and some ectopic beats; 
these symptoms quickly disappeared following antirheumatic medi- 
cation, and this acute fever was followed shortly by improvement 
going on to recovery, which persisted for three years.* Another 
patient with persistent polyarthritis showed the first distinct signs of 
improvement following intravenous injection of a dose of 10,000,000 
of the same vaccine and recovered completely after three more 

Recently this patient developed auricular fibrillation following a strenuous 
bacchanalian and terpsichorean celebration; but without fever or other signs of 
renewed rheumatic infection. 
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closes. In a third patient a similar quantity of vaccine intraven- 
ously induced high fec'er for sec'eral days which eventually reqiured 
large doses of neocinchophen for its control, but this episode was 
followed by a decided amelioration of his condition. 

As the improvement in all of these cases might have been attrib- 
uted to nonspecific protein shock therapy, the result of high fever, 
it became desirable to determine whether similar alterations in the 
course of the disease might not be more slowly induced by pro- 
gressive immunization, beginning with small doses and gradually 
increasing them until relatively large amounts could be given 
without inciting severe reactions. It was found that patients 
giving the most marked reactions to intracutaneous injections of 
vaccines or nucleoproteins also reacted most violently to intra- 
venous injections; hence, these cutaneous reactions served at first 
as a rough guide to size of initial dose. But recently it has been 
more convenient to start with small initial doses, and increase 
them gradually to larger amounts. 

The postvaccinal reactions deserve special attention. As a rule, 
they have been more marked in the early stages of the disease, 
although in an occasional patient with long-standing infection they 
have been very intense. The maximal fever has usually occurred 
within twelve to thirty-six hours following the vaccination, but in 
an occasional patient it has been delayed two or three days. In 
patients not under the influence of antirheiunatic drugs reactions 
have occasionally been somewhat alarming in their severity, and 
resembled acute rheumatic relapses, by evoking renewed signs of 
arthritis. Several patients with rheumatic erythema circinata have 
had an astonishing increase of this peculiar dermatosis the day fol- 
lowing vaccination. Signs of cardiac focal reaction have consisted 
of palpitation, ectopic beats, mild tachycardia and transitory gallop 
rhythm. Such postvaccinal responses have been much less severe 
in patients fully under the influence of antirheumatic drugs, and 
when encountered in jiatients not receiving such drugs they have 
been quickly terminated by intense drug therapy. In this respect, 
again, they have resembled rheumatic relapses. Patients Avho have 
developed a tolerance to a certain dose of vaccine have shown 
renewed sensitivity to the same dose if they have suft’ered a rheu- 
matic relapse or become the subjects of acute upper respiratory 
infection. During catamenia Avomcn have responded uncomfort- 
ably to doses previously well tolerated. In several patients reac- 
tions to the same sized dose were distinctly less after the removal 
of chronically infected tonsils. 

Because of these reactions we feel that patients with marked 
active rheumatic carditis accompanied by signs of congestive failure 
should, if they are treated Avith A'accines at all, be very cautiously 
vaccinated. In such individuals the balance is so easily disturbed 
that, being already unfavorable, the resistance may be still further 
and irremedially depressed if too severe reactions occur. On the 
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other hand, in patients vdio have recovered from the active infec- 
tion, but in wiiom ^^accination is used in an attempt to prevent 
further relapses, unpleasant postvaccinal reactions have been only 
rarely encountered. 

In patients in the subacute or chronic stage of tlie disease, with 
increasing tolerance to larger doses of vaccines there has been a 
corresponding decrease in signs of acthdty of the rheumatic process. 

For example, a boj^ R. D., aged fourteen years, suffering for many 
months from active carditis, mild but persistent polyarthritis and 
fever which could be controlled only by full doses of drugs, and 
which relapsed with each drug withdra\val, was slowly immunized, 
beginning with a dose of vaccine containing 2,500,000 microorgan- 
isms, and increasing progressively to 10,000,000. Early the treat- 
ments were followed by marked focal reactions; but later when the 
larger doses could be tolerated, even though the patient was not 
under the influence of drugs, he shorved satisfactory clinical improve- 
ment, so that tonsillectomy could be safely performed. In spite 
of permanent valvular damage he has resumed and continued a 
very active school life. (See Fig. 1.) 

Another patient, J. G., a woman, aged twenty -three years, had a 
severe extensive polyarthritis; not completely relieved by large 
doses of neocinchophen. While under the influence of this drug 
she showed focal reactions at the beginning with doses of vaccines 
containing 500,000 organisms, but later, as tolerance to vaccines 
increased, there was decreasing arthritis which finally disappeared. 
(See Fig. 2.) 

From the results in such cases it was felt that a slow immunization 
was accountable for the decrease in symptoms, for the postvaccinal 
reactions were not severe enough to permit one to attribute the 
changed reaction to febrile nonspecific shock. We recognize that 
in most cases of rheumatic fever the tendency is toAvard recoA’ery of 
A^arying degrees of permanence. Such recovery is due either to 
removal of the noxious agent or to a gradually built-up immunity. 
If our assumptions are correct, by intravenous vaccination Ave are 
merely accelerating the immunizing process, and at times inducing 
a state of resistance in a patient Avho othenvise seems incapable of 
spontaneously deA^eloping it. SeAmral patients Avere encountered 
AAuth persistent low-grade fever in AAdiom a normal temperature 
folloAved the institution of vaccination. But in others the vaccina- 
tion seemed to have no comparable influence. In seA'eral of tliese 
recovery occurred weeks or months after discontinuing the treat- 
ment; in others evidence of low-grade infection still persists. Inci- 
dentally it may be mentioned that most patients refractory to 
ordinar5'' treatment plus Amccination and tonsillectomy haAm had 
persistent signs of infection of the paranasal sinuses. 

Three forms of vaccine haAm been employed: (1) Whole heat- 
killed hemolytic streptococci; (2) nucleoprotein from hemolytic 
streptococci; (3) a mixture of pulverized streptococci. Tlie udiole 
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vaccine was prepared from the centrifugate of twenty-four-hour 
broth cultures, resuspended in normal salt solution, heated at 
56° C. for one to two hours and then tested for sterility. This was 
diluted to the required strength with normal salt solution containing 
0.5 per cent phenol. The nucleoprotein was prepared by precipitat- 



Fig. 1. — Course of patient, 11. D., during intravenous immunization vith liemolj'tio 
streptococcus vaccine. Each day is represented by a vertical column. Ranges of 
temperature and pulse for a day are indicated by respective columns. Under con- 
duction-time, 1 H B indicates incomplete heart block. E indicates ectopic beats on 
day recorded. P indicates palpitation on day recorded. Under artlu-itis, each 
block represents a joint involved on the day recorded. Absence of blocks indicates 
no clinical evidence of arthritis. Dose of vaccine ranging from 2,500,000 to 10,000,000 
indicated by length of arrows. 
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in" witli weak acetic acid from a weak sodium hydrate solution of 
hemolytic streptococcic® The mixture of pulverized streptococci, 
so-called “Ti-iple BE,” was made as follows: A brotli culture 
centrifugate was frozen and dried in vacuo, then ground in a ball 



Fig. 2. — CourBe of patient, J. G., during intravenous immunization -with vaccine 
prepMed from hemolytic streptococcus cultmred from patient’s own tonsil. Under 
arthritis, the niunber of joints involved on a given day is indicated by the height of 
the respective column: Solid, shows severe arthritis; lighter block, mild arthritis, 
e. p., first day, 11 severely involved joints and 4 mildly involved. Dose of vaccine 
ranging from 500,000 to 10,000,000 indicated by length of arrows. 

mill for from^ two to three weeks, until only an amorphous powder 
remained which showed no Gram-positive forms in films and yielded 
no growth in suitable media. This was suspended in phenolized 
normal saline, and cultured repeatedly to insure sterility. Equal 
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parts, by dry "weight, of the suspended powder from three different 
streptococci— a hemolytic, a green and an indifferent form— were 
combined, and the dose figured in fractions of a milligram of the 
combined dry powder. The dose of the whole vaccine has ranged 
from 50,000 to 10,000,000 microorganisms, that of the nucleoprotein 
from 0.001 mg. to 0.5 or 1 mg. of the dried substance and that of the 
triple streptococcus BE from 0.0001 mg. to 0.05 or 0.1 mg. of the com- 
bined powders. In patients having active infection the course has 
started with smaller doses; in those in subacute or chronic stages, 
with somewhat larger; and when used as a prophylactic measure the 
initial dose has been still larger. Each succeeding dose has usually 
been double that preceding unless the postvaccinal reactions have 
been marked; in such cases the dose has been held constant until 
reactions were only slight, when it was increased. 

All three forms when injected intra\’enousl 3 " into •hj'persensiti'v'c 
rabbits have been shown to change the reactivity of such animals to 
one of immune hJ'posensiti^’ity. There are certain theoretic advan- 
tages of the different antigens respectivelj-^ which are at present, 
under investigation, and hence will not be here extensively dis- 
cussed. The results of using the whole vaccine prepared from 
strain Q33 at the New York Nursery and Child’s Hospital in an 
attempt to prevent relapses in rheumatic children is reported in 
another communication. Briefly, it may be stated that such vac- 
cinations were followed by a distinct diminution in incidence of 
relapses.’® The results of treatment of patients having signs of 
active infection are given in Table-I; these patients have been fol- 
lowed for periods of from a half to two and a half years. 


SuMiunv OF Results in Intravenously Immunized Patients. 

Immunization and recovery 

parallel. No distinct 


Hemolytic streptococcus vaccine 

No rclop.se. 

11*1 

Kclap.se*. 

2 

effoct. 

2 

Total. 

19 

Hemolytic streptococcus nucleopro- 

tein 

8*3 

2 

3 

10 

Triple strejitococcus ground emulsion 

3*‘ 

G 

2 

12 

Vaccine lolloived by nucleoprotein . 



1 

1 

Nucleoprotein followed by triple 

streptococcus emulsion .... 



2 

2 

Vaccine followed by triple streiito- 

coccus emulsion 

1 



1 

Total 


10 

10 

51 

* Not seen since discharge. 


It will be seen that in about four-fifths of the patients increasing 
tolerance to the vaccine was accompanied by improvement; but that 
improvement or recovery persisted longer in a higher proportion 
of those receiving whole vaccine. The different groups are too small 
for significant statistical comparison; but from a theoretical stand- 
point one might exjject a more solid immunity from intravenous 
vaccination with whole microorganisms than with partial antigens. 
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On the other hand, focal reactions might be more extensive from 
introduction of the former than the latter. As already mentioned, 
these are subjects for. further investigation. 

Discussion. We may now ask: To what extent has the hj^pothesis 
of hypersensitiveness to streptococci as a factor in the pathogenesis 
of rheumatic fever been borne out by these investigation? 

The fact that, in patients with active disease, both febrile and focal 
reactions following vaccination have many resemblances to true 
rheumatic relapses and that these can be either prevented or termi- 
nated by antirheumatic drugs, is highly suggestive. But similar focal 
reactions have been described following the subcutaneous injection 
of tuberculin into rheumatic patients.'’^ Selter^® has demonstrated, 
however, that an animal or man sensitive to two difterent bacteria 
may show cross-focal reactions when either antigen is used for 
testing. We know, however, of no demonstration or apparent 
interruption of the course of rheumatic fever following the institu- 
tion of prolonged tuberculin therapy. 

The observation that the majority of patients in active stages 
of the disease react to one strain of hemoljAic streptococci does not 
indicate that they have necessarily been sensitized to that strain, 
for an animal made highly sensitive with one streptococcus will 
show hj’perergic reactions with distantly related streptococci. On 
the other hand, the diminution in rheumatic symptoms running 
parallel with increasing tolerance to a given strain is more suggestive 
of the hjTDersensitivity to that strain and the symptoms of the 
disease having a causal relationship; for, as previously mentioned, 
the most effective antigen for immunizing desensitization of hj'per- 
sensitive rabbits is a strain homologous with, or one closely related 
to, the strain used for sensitization. If this evidence is applicable 
to the interpretation of our clinical results it would appear that the 
sensitization responsible in part for the pathogenesis of rheumatic 
fever was induced by strains closely related to hemolytic streptococci. 

The failure, however, of a fair proportion of the patients to 
react favorably to immunization with a single strain suggests that 
this immunizing strain is too far removed antigenically from the sen- 
sitizing strain to be an effective therapeutic agent; or, in other words, 
that the sensitization in different patients is due to far distantly 
related microorganisms . The problem then resolves itself into a more 
accurate determination of the strain or strains responsible for the 
maintenance of the hypersensitive state. If this information is 
obtainable we shall probably be in a more favorable position for 
attaining effective immunization.* 

The etiologic and immuniologic significance of the recent finding of a high per- 
centage of positive blood cultures by various workers, such as Clawson,® Cecil, 
Nich(dls and Stainsby,'® and others has not as yet been finally determined. If it 
should eventually be determined that a few strains played a definite etiologic role in 
the msease, then the production of a high degree of active immunity against them 
would probably be an effective therapeutic procedure. 
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Another alternati^^e, which we are at present pursuing, is to test 
the effect of increasing tlie number of strains in the immunizing 
mixture. If it could eventuall}^ be demonstrated that the majority 
of patients reacted to a poljwalent antigen which included represen- 
tative strains of a few tj^ies the problem would be considerably 
simplified. But, so far as our present experience with immunization 
indicates, if the sjmiptom complex Icnown as rheumatic fever is 
due to streptococci a number of different strains or tj'pes are respons- 
ible, and this, moreover, is in conformity with the hj^othesis as 
evolved from the results of cultures of streptococci isolated from 
the blood and tissues of patients ndth the disease, and also from the 
results of testing patient’s cutaneous reactions with different types. 

Finally, we are fully aware of the pitfalls in therapeutic investi- 
gations of this tyiie. The great variability in the course of rheu- 
matic fever in different individuals renders difficult the judgment 
of results in relatively few cases. The favorable response of many 
rheumatic feA’er patients to different forms of nonspecific protein 
shock therapy suggests that any beneficial effect obtained by us may 
ha^’■e been due to this form of sudden stimulation of resistance. But 
our efforts have been to a^mid high fever and the accompanying 
shock, and good therapeutic responses haA’^e followed slow immu- 
nization in the absence of these reactions. 

Another criticism is the lack of control cases in which other 
bacterial antigens have been employed. Before resorting to such 
controls we felt it necessary to test an antigen which probably 
had a close relationship to the disease. hloreoA’^er, animal experi- 
ments haA’’e demonstrated the necessity of keeping the material 
used for immunizing desensitization antigenically close to the 
sensitizing microorganism. 

Still another proper inquiry is the advantage of intravenous over 
subcutaneous A'accination. From the experience with animals one 
may state that injection of streptococcal vaccines into the tissues 
usually tends to sensitize, while intravenous injections tend to 
diminish the overreactivity of hjqiersensitive tissue. To combat 
a condition of hjqiersensitiveness, therefore, the logical method 
Avould be intravenous inoculation under proper precautions. In 
addition, the local reactions about the site of subcutaneous A'acci- 
nation with streptococci are often so intense that patients are umvil- 
ling to have them repeated. Intravenous injections, on the other 
hand, are free from local reactions, and most patients are willing 
to continue them for a full course; hence, from both a theoretical 
and practical A’iewpoint the intravenous route is the one of choice. 

'We do not feel that the results up to the present time have a final 
character, but must be considered as a first approximation. They 
are sufficiently favorable to warrant continuation and elaboration 
of the method. It is especially applicable to two classes of patients: 
(1) Those with a continuing low-grade infection; (2) those tem- 
porarily free from symptoms but in whom relapses may be reason- 
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ably expected .1® If in these two classes, by this means of immu- 
nization the natural resistance of the tissues can be so enhanced 
that subsequent infection is met and tolerated with only a minimum 
of injury, the method will have been justified. 


Subsequent to the preparation of this communication appeared tbe report of 
Clawson and Fahr {Proc, Soc. Exp. Biol, and Med., 1930, 27, 964) on intravenous 
vaccination of 8 rheumatic fever patients rvith heat-killed green streptococci. 
Although Vii gh agglutinin titers in the blood serum resulted, no clinical data were 
reported. 

Also, in the recent report of the work of Small (J . Lab. and Clin. Med., 1930, 16, 
1093) with intravenous injections of Streptococcus cardioarthritidis soluble antigen, 
the doses are so different from the ones above reported that the mechanism can 
hardly be compared. 
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THE ETIOLOGY OF RHEUMATOID ARTHRITIS.* 

By Russell L. Cecil, M.D., Edith E. Nicholls, M.D., 

AND 

Wendell J. Stainsby, M.D., 

NEW TOBK CITY. 

(From the Second Medical Division and the Pathological Laboratory of Bclle^nle 

Hospital, the Cornell Clinic, and the Department of Medicine, Cornell University 

Medical College, New York City.) 

Rheumatoid artlu’itis is one of the great mysteries of medicine. 
Though considerable light has been thrown on this disease during 
the last few years, much work and study by many investigators 
have failed to disclose the true nature of the malady, and in the new 
edition of the Encyclopedia Britannica, it is still described as a 
disease of unknown etiology. 

We have chosen to call the disease rheumatoid arthritis because 
this title is the most noncommittal of its numerous sjmonyms. The 
term “ chronic infectious arthritis” is now very popular, but in view 
of the fact that some investigators still question the infectious nature 
of the disease, rheumatoid arthritis would seem to be preferable. 

The present status of rheumatoid artliritis is not unlike that which 
existed with respect to tuberculosis before Robert Koch isolated 
the tubercle bacillus. Prior to this discovery, many theories con- 
cerning the etiology of pulmonary tuberculosis had been formulated. 
Medical textbooks and treatises on tuberculosis Avritten before 
Koch’s historic announcement contain long dissertations on the 
importance of heredity, bad air, improper food, morbid conditions 
of the blood, bronchial catarrh, improper innervation of the lungs 
and so forth, as causes of pulmonary tuberculosis. Then came 
Pasteur, the realization that tuberculosis was an infection and, 
finally, the isolation of the tubercle bacillus. It was realized at once 
that the causes which had been previously stressed were not excit- 
ing causes, but simply predisposing factors in the etiology of the 
disease. A situation quite similar to this had existed with regard 
to rheumatoid arthritis. Various etiologic theories have been 
advanced, such as heredity, exposure to cold and wet, the neuro- 
trophic theory of Weir INIitchell, disturbed carbohydrate metabolism 
and inadequate circulation in the joints (both emphasized by 
Pemberton*), the intestinal putrefaction theory, supported by 
Arbuthnot Lane and others, and, finally, infection and the focal 
infection theory, Avhich noAV has manj-- supporters. 

* Read before the Association of American Physicians, Atlantic City, N. ,1., May 
G, 1930. 

This investigation was supported in part by the Committee for the Encourage- 
ment of Medical Research. 
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If the infectious nature of rheumatoid arthritis is successfully 
established, and if a specific microorganism can be isolated with any 
degree of regularity from the lesions of this disease, it will ’ at once 
be evident that the above-mentioned etiologic factors are merely 
predisposing causes, not the actual causes of the disease. 

After several years of investigation into the etiology of rheuma- 
toid arthritis, the writers have come to believe that this particular 
joint syndrome is a chronic infection caused in the great majority 
of cases by a specific type of streptococcus. Doubtless there are 
comparatively few who would be willing to accept this definition 
without some qualifications, and perhaps further investigations may 
eventually prove that this position is erroneous. At present, how- 
ever, the evidence in support of the streptococcal theory is very 
strong. We wish briefly to consider this evidence as it bears on 
the following questions; 

1. Is rheumatoid arthritis an infection? 

2. If .rheumatoid arthritis is an infection, is it a streptococcal 
infection ? 

3. If it is a streptococcal infection, how do the streptococci gain 
access to the joints? 

1. What evidence is there that rheumatoid arthritis is an infec- 
tious disease? 

(o) Clinical Evidence. The clinical evidence in support of the 
infectious theory is considerable. In the first place, patients with 
rheumatoid arthritis almost invariably give a history of numerous 
previous infections, such as tonsillitis, sinus trouble, root abscesses 
about the teeth, sore throats, common colds and genitourinary or 
pelvic infections. We have been surprised in going over our records to 
find how many of these rheumatoid patients have had appendicitis 
or cholecystitis. No doubt it was this obvious prevalence of past 
and present infections that gave Billings- and his coworkers the clue 
to focal infection as a causative factor in rheumatoid arthritis. 
Certainly it is exceptional to encounter one of these cases Avithout 
some focus of infection. In many cases, of course, the focus has 
been remoA^ed by the time the patient comes under observation; 
unfortunately, it is often remoA'^ed too late to haA'^e much effect on 
the already well-established infections in the joint; in our experience, 
howeA^er, a rheumatoid patient without a focus of infection, or at 
least the history of a focus, is rarely encountered. 

The clinical course of rheumatoid arthritis is sti’ongly suggestiA^e 
of a chronic infectious disease. Starting in sometimes with acute 
symptoms, the patient develops feA'^er, general malaise and sharp 
pain and swelling in the joints. The joint symptoms are usually 
migratory and suggestNe of rheumatic fever. A slight leulcocytosis 
is often present, and as the disease progresses a secondary anemia is 
a frequent occurrence. When the onset is gradual the insidious 
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but progressive swelling of the joints presents the pictm-e of a 
chronic infection. The patient often loses weight and strength and 
becomes pale and chronically ill. The joints are swollen and 
tender and bear considerable outward resemblance to other forms 
of chronic arthritis known to be caused by bacteria, such as gono- 
coccal, tuberculous and luetic arthritis. The perfect analogue of 
rheumatoid arthritis is gonococcal arthritis, a well-recognized infec- 
tion characterized by a primary focus in the genitourinary tract 
with metastatic infections in the joints. Incidentally it should be 
noted that gonococcal arthritis occasionally progresses into a condi- 
tion clinically indistinguishable from advanced rheumatoid arthritis 
with ankyloses and deformities. 

Some of the concomitants of rheumatoid arthritis give every 
appearance of metastatic infections, particularly iritis and the sub- 
cutaneous fibrous nodules. It is difficult to explain either of these 
inflammatory conditions on any other basis than the infectious one. 

(b) Pathologic Evidence. Any student of arthritis who will stand 
at the elbow of an orthopedic surgeon during an operation on a 
rheumatic joint cannot fail to realize that the lesions which char- 
acterize rheumatoid arthritis are essentially inflammator]/ lesions, 
similar in all respects to those observed in other well-known infections 
of the joint. The swelling of the soft tissues, the thickened capsule, 
the cloudy sjmovial fluid, the red, swollen, edematous synovial 
membrane and the ulcerated cartilage all spell infection to the eye 
of a pathologist. 

Microscopically the histologic changes are those of a chronic 
infectious process. In a section taken through the synovial mem- 
brane the surface is often found covered with a thin layer of necrotic 
material densely infiltrated with leukoc;^d:es, beneath which there 
is vascular granulation tissue rich in fibroblasts, monocytes and 
leukocytes of various kinds. The subcutaneous nodules are also 
composed of definitely inflammatory tissue. 

(c) Bacteriologic Evidence. This, of course, is the most impor- 
tant link in the chain. In order to establish finally the infec- 
tious nature of any disease, the same microorganism must be 
isolated with a fair degree of regularitj^ from the lesions of that 
disease. A considerable amount of research has been directed 
toward the bacteriology of rheumatoid arthritis, but little of it 
has thrown much light on the real nature of the condition. The 
frequent presence of streptococci in the various foci of infection 
which are associated with rheumatoid arthritis has naturally focused 
the interest of bacteriologists on this organism. Time does not 
permit a review of the literature on the subject, but suffice it to say 
that though a number of investigators have succeeded in isolating 
streptococci from both the blood and joints of patients with rheuma- 
toid arthritis, the percentage of positive results has been too small 
to be convincing. Perhaps the one exception to this statement is 
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the report of Forkner, Sliands and Poston/’* who took cultures from 
the joints in 63 cases of chronic infectious arthritis and recovered a 
Streptococcus viridans in 11 (17 per cent) of the cases. Crowe, ^ 
believes that rheumatoid arthritis is caused by a staphylococcus, 
but the evidence which he presents is far from convincing. 

This leads up to the second question presented in the introduction 
to this discussion: 

2. If rheumatoid arthritis is an infectious disease is it a strepto- 
coccal infection? 

During the past tlrree years an intensive bacteriologic study of 
rheumatoid arthritis has been conducted on the Second Medical 
Division of Bellevue Hospital and in the Cornell Clinic.® The 
cases included in this investigation have been carefully selected from 
a large group of miscellaneous joint conditions, inflammatoiy, trau- 
matic, degenerative, and so forth. We have felt very strongly from 
the outset that rheumatoid arthritis is a definite clinical syndrome 
to be shaqily differentiated from various other articular disturbances 
and from the degenerative arthropathies which occur after middle 
age. The patients selected, however, were in various stages of the 
disease. Some were in the incipient stage with migratory pains 
and only slight swelling of the joints. Others were quite advanced, 
with ankyloses and deformities. A great majority represented 
what might be called the mean between these two extremes. The 
two almost universal sj'-mptoms were pain and swelling in several 
joints. 

A large number of patients with this disease have been subjected 
to blood cultures and a considerable number to both blood cultures 
and joint cultures. In a number of instances repeated cultures 
have been made on the same patient. The technique, modified 
from that of Clawson,® may be summarized briefly as follows: 

For blood cultures 20 cc. of blood is taken from the arm, placed in two 
sterile culture tubes and allowed to clot. The tubes are centrifuged, the 
8erum_ withdrawn, the clot broken up and transferred to bottles of beef 
heart infusion broth with a pH of 7.6. The bottles are placed in the incu- 
bator at 37° C. Every seven days subcultures are made from the original 
flasks on blood-agar plates and in blood-broth tubes. All cultures and 
transfers are made in a sterile chamber. Joint Cultures are made in blood 
broth by adding a few drops of sjmovial fluid to each tube of broth. These 
cultures, like the blood cultures, are incubated for several weelts and sub- 
cultured from time to time. 

Altogether 154 cases of rheumatoid arthritis have been subjected 
to blood cultures by this method. The results are shown in Table I. 
Of the 154 patients cultured, 96 (62.3 per cent) yielded a short- 
chained streptococcus. In several patients a streptococcus was 
obtained in two or even three successive cultures. In other patients 
one blood culture was positive, while a second was sterile, or vice 
versa. In 3 cases a diphtheroid bacillus was recovered from the 
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flasks. This organism is apparently not a contamination, but is 
actually present in the circulating blood. It appears, however, to be 
a harmless saprophyte. Occasionally a Staphylococcus albus or some 
spore-bearing bacillus has been recovered from the blood cultures, 
but these organisms have been looked upon as contaminations. 

Tahle I. — Blood Cultures. 


Condition. Cases. Positive. Per cent. 

Rheumatoid arthritis 164 96 62.3 

Controls 104 4 3.8 


Control Cvliures. As a control on these findings, 104 indivuals, 
either normal or suffering from some condition other than rheuma- 
toid arthritis, were subjected to blood cultures, the technique being 
similar in all respects to that used on patients with rheumatoid 
arthritis. (Table II.) Of these controls 20 were normal healthy 
individuals with no joint symptoms and no obvious foci of infection. 
The remainder of the control group were patients suffering from 
some disease. Of these 23 were middle-aged patients, who pre- 
sented a typical picture of degenerative arthritis with hy^pertrophic 
changes in the bones. The blood cultures on all this group were 
sterile. The remaining 61 controls were patients suffering from 
various diseases, including infections of various kinds. Of these 
61 patients 4 showed Streptococcus viridans in their blood cultures. 
The 4 positive controls presented certain features in common, as is 

evident from the following protocols: 

* 

Table II.— CLASsrncATioN of Control Blood Cultures. 

Condition. ■ Cases. Positive. 

Normal individuals 20 0 

Degenerative arthritis 23 0 

Miscellaneous 61 4 

Protocols. H. T., male, aged sixty'^ y’^ears. Onset two weeks before 
admission to Presbyderian Hospital wdth fever, cougli and expectoration. 
Diagnosis: Pansinusitis, acute and chronic bronchitis and cardiac insuffi- 
ciency^ Blood culture yielded Streptococcus viridans. Temperature at 
time of blood culture was 102° F. 

I. W., male, aged twenty^-seven years. Admitted to the Presbyterian 
Hospital with five months history of nervousness and weakness. Basal 
metabolism, -}-52. Tonsils large, red and spongy. Diagnosis: Exophthalmic 
goiter and chronic tonsillitis. IBlood cultures showed short-chained strep- 
tococci in the sediment, but the organism w^as never isolated. 

C. H., male, aged thirty-four years. Chronic sinusitis. Weekly irriga- 
tions of antrum for several months. Blood culture yielded a Streptococcus 
viridans. Several weeks following the patient developed muscular jjains 
and had to go South for a vacation. 

B-2S4, male, aged fifty-three years. Onset six hours before admission to 
Be]le\'ue Hospital vith muscular pain in back and legs. General malaise 
and high fever. Physical e.xamination negative e.xcept for a reddened 
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pharynx Diagnosis; “.Fever of unknown origin.” Blood culture taken 
on day of admission (temperature, 104.6° F.) yielded a Streptococcus 
viridans. 

It is significant that of the 4 controls with positive blood cultures 
3 had active foci of infection of the typQ usually associated with 
arthritis, while the fourth showed a red throat and high fever. 

Joint CvHvrcs. In 49 cases of rheumatoid arthritis cultures 
were made from one of the affected joints. (Table III.) In 33 
cases (67.3 per cent) a short-chained streptococcus was recovered 
from the joint cultures. In 48 cases that were subjected to both 
blood cultures and joint culture 37 (77 per cent) showed a strepto- 
coccus in either the blood or the affected joint. In 2 cases cultures 
from the knee joint yielded a diphtheroid bacillus. 

Table III. — Joint Cultures. 

Condition. Cases. Positive. Per cent. 

Rheumatoid artliritis 49 33 67.3 

Controls 18 0 0 


Control joint cultures were made on IS patients who were suffer- 
ing from some condition other than rheumatoid arthritis. In 
Table W the joint culture controls are listed according to disease. 
The joint cultures from these 18 eontrols all remained sterile. 


Table IV. — Classification op Control Joint Cultures. 


Condition. Cases. 

Degenerative artliritis 5 

Gout 1 

Intermittent hydrops 2 

Synovitis 9 

Osteitis fibrosa cystica 1 


Positive. 

0 

0 

0 

0 

0 


Cultuilal Characteristics of Streptococci. On culture media the 
streptococci which have been recovered from the blood and joints 
of patients with rheumatoid arthritis present a strikingly similar 
appearance. They all have one feature in common, that is, very 
slow growth in the original blood-culture flasks. The average time 
of appearance of these streptococci in the original cultures is approxi- 
mately fifteen days. Subcultures, on the other hand, grow rapidly 
on the usual laboratory media. The colony of a typical strain on 
blood-agar plates presents the appearance of a Streptococcus viri- 
dans. On subculture, however, many of these produce some 
hemolysis both on blood agar and on blood broth. Morphologically 
the “typical strain” is a small Gram-positive coccus, which on solid 
media grows in short chains. In liquid media longer chains are 
formed. ^ In blood broth the streptococcus grows readily with the 
production of a granular or flocculent sediment with a slight turbid- 
ity of the media. In plain broth it produces a considerable amount 
of sediment and throughout the media a heavy granular growth 
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wliicli adheres to the sides of the tube. All of the strains have been 
insoluble in bile. 

In 3 patients streptococci recovered from blood cultures resembled 
the indifferent strains described by SmalP and Birkhaug.® 
Fermentation Reactions- Forty-three of the streptococcal strains 
have been tested on sugars. (Table V.) Thirty-six strains fer- 
mented dextrose, lactose and salicin, but did not ferment mannite 
or inulin. Four strains fermented four of the sugars, but had no 
effect on inulin, and three strains fermented all five sugars. 

Table V. — Febmentation Reactions. 


Strains. Dextrose. Lactose. Salicin. Mannite. Inulin. 

36 + -F -f 

4 -F 4- 4- 4- 

3 4- 4- 4- 4* 4* 


Table VI. — Agglutinations With Patient's Sebums Against Typical 

Stbains. 
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Agglutination's TTite Patient’s SEnuais TmcAZ- Stuajks. 

Agglutination Reactions. The morphologic and cultural similarity 
of the streptococci recovered from the blood and joints of patients 
vdth rheumatoid arthritis suggested the possibility that they were 
biologically identical. The serums of patients with rheumatoid 




THE ETIOLOGY OF RHEmiATOID ARTHRITIS 


19 


arthritis were, therefore, tested for agglutinins against several 
“typical strains” of streptococci. To our surprise we found that 
the serum of practically every patient with well-developed rheuma- 
toid arthritis gave a strongly positive agglutination with the^ typi" 
cal strains” of streptococci. In the average case the agglutination 
titer ran from 1 to 1280 to 1 to 5120. In early cases the agglutina- 
tion reactions were not so strong, but even in these patients they 
usually showed a titer of 1 to 640 or higher. Table VI and chart 
show the results of agglutination tests on 257 individuals. In a 
series of 103 cases of rheumatoid arthritis 97 showed an agglutina- 
tion with the “typical strain” of streptococcus at a dilution of 1 
to 640 or higher. In a series of 50 normal controls the serum in 
every case failed to give a strong agglutination reaction. In 102 
pathologic controls only 2 patients gave a positive reading at a 
dilution of 1 to 640 or higher. It is probably not overestimating 
the case to say that there is now available an agglutination reaction 
for rheumatoid arthritis which is quite as specific and reliable for 
differentiating this condition as is the Widal test for typhoid fever. 
After recovery from tjqfiioid fever agglutinins gradually disappear 
from the blood. In a similar way the agglutinins for the strepto- 
coccus disappear from the blood of an arthritic jiatient when recovery 
takes place. The following 3 cases arc good examples: 

Protocols. M. P., female, aged twenty-seven years. Pain, stiffness and 
some swelling of various joints for two years. Two blood cultures yielded 
each a “typical strain” of streptococcus. Patient’s blood agglutinated the 
“typical strain” at a dilution of 1 to 1280. Follovdng tonsillectomy the 
symptoms in the joints gradually disappeared. Three weeks after tonsil- 
Iectom 3 ^ the agglutination test was positive at onlj" 1 to 320. One year 
after tonsillectomy the agglutination test was entirel}' negative. 

_M. D., female, aged thirty years. Migratory pain and stiffness in various 
joints of three months’ duration. Slight swelling of fingers. Blood cul- 
ture negative, but patient’s serum agglutinated the “t 3 q>ical strain” of 
streptococcus at a dilution of 1 to 1280. Three weeks after tonsillectomj’’ 
agglutination was positive at a dilution of only 1 to 40. Three months 
after tonsillectomj’^ the agglutination test was entirely negative. The joint 
symptoms cleared up except for occasional twinges in the muscles of the 
right shoulder. Patient considers herself cured. 

S. W., male, aged fifty jTars, gave a history of three months’ pain and 
■ stiffness in various joints, affecting chiefly the left shoulder and' Icnuckles 
of both hands. Physical examination showed crepitation and pain on 
movement of left shoulder. Tonsils were red, partialty buried and infected. 
Patient’s serum agglutinated the tj'pical strain of streptococcus at a dilution 
of 1 to 2560. Tonsillectomy was done and the patient left at once to spend 
the summer in Europe. Three months later the patient was much improved, 
with only slight stiffness remaining in left shoulder. A second agglutination 
test was performed, and on this occasion the reaction was entirely negative. 

^ The comparatively rapid disappearance of the streptococcal agglu- 
tinins as the patient tends to recover speaks strongly for the specific 
nature of the infection. 
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Still further evidence of the specificity of these agglutinins was 
obtained by testing the serums from arthritic patients against other 
organisms; Pneumococcus Types I, II and III, Bacillus coli, 
Staphjdococcus albus and aureus, strains of Streptococcus hemolyti- 
cus and viridans from the normal throat and, finall}'-, Streptococcus 
scarlatinse and Streptococcus erj'sipelatis. It was found that the 
serums from patients with rheumatoid arthritis agglutinated scarlet 
fever and erysipelas strains of streptococci in just as high dilutions 
as they did the arthritic strains; on the other hand, there W'as practi- 
cally no agglutination wdth any of the other bacteria, not even 
with the streptococci from the healthy throat. All agglutinations 
were controlled by absorption tests. These findings do not detract 
in any waj' from the value of the agglutination reaction in making 
a differential diagnosis of arthritis, as neither scarlet fever nor 
erysipelas wmuld ever be confused wdth arthritis. 

Positive agglutination reactions w-ith arthritic streptococci were 
also obtained with the serum from rabbits immunized against 
“typical strains” of arthritic streptococci. Table VII shows the 
results obtained when 46 strains of streptococci were tested against 
the serums of seven rabbits, each immunized against a “typical 
strain” of streptococcus. Thirty-seven out of the 46 strains were 
agglutinated by the immune rabbit serum in dilution of 1 to 1280 
or higher. Six strains were agglutinated with low dilutions of 
serum (1 to 20 to 1 to SO), and only three strains failed to show any 
agglutination at all with the immune rabbit serums. Furthermore, 
although each of the seven rabbits had been immunized with a 
different “tj^iical strain,” the reactions of the streptococci with the 
seven sera were almost identical. A complete protocol of these 
agglutination reactions with controls will be found in an article 
published by us elsewhere,’ which also contains a complete record of 
absorption tests carried out wdth “tj^iical strains” of streptococci 
against tj'pical strain rabbit serum. In the experiments it was 
found that almost complete absorption of agglutinin took place 
wdien “tjqiical strains” of streptococci were added to immune 
rabbit serum incubated at .37° C. for two hours and allowed to stand 
in the refrigerator overnight. 

Table VII. — Cross-.agglutixation Reactions With Imiiunb Rabbit 

Serums. 


Xo of strains. T.S. immune scrums (7). 

37T.S l;12S0orovcr 

C i;20tol:80 

3 0 


The Relation of Streptococci Recovered From the Blood to Strepto- 
cocci Isolated From the Joints and Other Foci. An interesting phase 
of this investigation has been the correlation of streptococci isolated 
from the blood with streptococci cultured from the joints and 
from various foci of infection. In a number of cases streptococci 
morphologically, culturally and biologically identical have been 
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recovered from the blood, the joint and some focus of infection in 
the same patient. In one case (A-11301) apparently identical 
strains of streptococci were recovered from the blood, from the joint 
and from infected tonsils. In another case (A-94403) identical 
strains were recovered from the blood, from the tonsils and from an 
erythematous bulla on the skin. And in still another case (R-101) 
identical strains were recovered from the blood, from the joint and 
from an apical root abscess about one of the teeth. In each of 
these instances the identity of the strains recovered was established 
by the usual morphologic, cultural and biologic tests. 

In 48 cases of rheumatoid arthritis cultures have been made both 
from the blood and from one of the affected joints in the same 
patient. In 21 cases (43.8 per cent) streptococci were recovered 
from both the blood and the joint in the same patient. Morpho- 
logically and culturally the streptococci in each case have appeared 
to be identical. In a number of instances, however, the two strains 
isolated from different sources in the same patient have failed to 
cross-agglutinate. We believe that this apparent discrepancy can 
be explained by the marked tendency of these streptococci to 
undergo mutations. For example, it has been found that many 
typical strains isolated a year ago and preseiu’^ed since then in 
blood broth at a low temperature have undergone certain cultural 
changes and are no longer agglutinated by either the serum from an 
arthritic patient or by immune rabbit serum. In other words, 
environmental differences may induce biologic variations in these 
streptococci not only in vitro, but also in vivo. 

Experimental Arthritis. Several of the strains of streptococci 
which have been isolated from the blood and joints of patients with 
rheumatoid arthritis have been injected into various laboratory 
animals with the idea of determining their virulence and their 
capacit}’’ to produce an experimental arthritis. The typical strains 
differ somewhat in their virulence for mice, some killing a mouse in 
doses of 0.5 cc. of broth culture, while others have little or no effect. 
The typical strain is fairlj'' virulent for rabbits; the sediment from 
5 cc. of broth culture, when injected intravenously, usually kills the 
animal^ in forty-eight hours. On the other hand, doses as large as 
10 cc. intravenously produce no symptoms in a ringtail or a rhesus 
monkey. 

When rabbits are injected intravenously with sublethal doses of 
these streptococci a large proportion of them develop signs of arthri- 
tis in one or more joints. It is usually unnecessary to make more 
than one injection in order to produce joint symptoms. Usually, 
however, the rabbits tend to recover spontaneously after a few 
weeks. If a chronic progressive arthritis is desired it is often 
necessarj’’ to administer small intravenous injections of streptococcus 
culture from time to time. In rabbits with experimental arthritis 
the affected joints are swollen and when opened exude a slightly 
cloudy mucoid fluid. The periarticular tissues are thicker than 
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normal, and the synovial membrane is swollen and reddened. The 
condition of the cartilage depends on the duration and severity of 
the lesion. One of the most interesting observations made in con- 
nection with experimental arthritis is the high incidence of positi^'e 
blood and joint cultures in the arthritic rabbits. In 6 artlu-itic 
rabbits subjected to blood cultures 5 yielded a streptococcus 
morphologicallj^ and culturall}'- identical with the organism injected. 
In 5 rabbits with experimental arthritis fluid from one of the 
affected joints was cultured and a streptococcus identical with the 
organism originally injected was recovered in 4 of the 5 cases. 

hlicroscopic sections through the affected joints of the rabbit 
presented a variable picture, depending on the duration of the 
artliritis. In cases of onl}’’ a few weeks’ duration the interarticular 
space contains mucus and broken-down cells and sometimes a con- 
siderable number of leukocytes. The sjmovial membrane is thick- 
ened and infiltrated with leukocytes and plasma cells, and there 
may be some superficial necrosis of the cartilage. Rabbits in which 
the arthritis has existed for several months show changes of a more 
chronic nature. There is less exudate in the joint cavity, and the 
synovial membrane takes on the appearance of chronic granulation 
tissue, the deeper part being composed of newly-formed connective 
tissue and the superficial part rich in cellular elements. The leuko- 
cytes are mostly lymphoid and plasma cells, together with a large 
number of macrophages. 

When sections from one of the affected joints of a rabbit with 
experimental arthritis are compared with sections from a fusiform 
finger in man a striking similarity is seen in the two pictures. 
Indeed, without some method of identification, it would be impos- 
sible to tell which section came from the rabbit and which from the 
human lesions. 

Fig. 1 shows the forepaws of a rabbit with experimental strepto- 
coccus arthritis of several weeks’ duration. This rabbit received a 
single injection of 1 cc. of a “typical strain” intravenously. Many 
joints became affected. The photograph shows the wrists, which 
are swollen and deformed. The most interesting feature of the 
picture is the marked swelling of the metacarpal joints, which display 
a striking resemblance to the fusiform fingers of the human patient 
with rheumatoid arthritis. Radiographs of the forepaws of the 
rabbit (Fig. 2) show destruction of the cartilage, particularly in the 
right wrist, haziness of the metacarpal joint spaces and some deform- 
ity of the claws. 

Summarizing, when a streptococcus of the tj'pe recovered so 
frequently from rheumatoid patients is injected intravenously into 
rabbits there results a subacute or chronic arthritis which simulates 
closely the same disease in man. And, furthermore, the same 
organism can frequently be recovered from the blood stream and 
from the affected joints of the arthritic rabbit. 

If rheumatoid artliritis is a streptococcal infection, how do the 



Fig. 1. Front feet of a rabbit, two months after receiving an intrav^onous injection 
of 1 cc. of a twenty-four-hour broth culture of a “typical strain.’’ 
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microorganisms gain access to the joints? ]\'Iost students of this 
disease are prepared to admit today that some kind of focal infection 
is almost an essential prerequisite to the development of rheumatoid 
arthritis. It is true, of course, that focal infections are almost 
universal and that comparatively few people develop rheumatoid 
arthritis. It must be added, however, that in this climate nearly 
everyone at some time or other is a victim of some phase of rheu- 
matic disease, be it arthritis, myositis, neuritis or what not. The 
occasional isolation of streptococci from the blood stream of non- 
artlnitic patients with some focus of infection indicates that strep- 
tococci may sometimes be present in the circulating blood without 
exciting symptoms in the joints. In certain individuals, however, 
by reason of some constitutional tendency or as a result of sensitiza- 
tion to the streptococcus protein, the joints become infected and 
arthritis ensues. Gonococcal urethritis is an extremely common 
infection. Comparatively few patients develop gonococcal arthritis. 
This complication is probably dependent not so much on the occa- 
sional release of gonococci into the blood stream as it is upon the 
combination of gonococcus bacteriemia and susceptible joints. 
When rabbits are injected intravenously with even small doses of 
our tjqiical strain of streptococcus a large proportion of them 
develop polyarthritis, but not for two or three weeks subsequent to 
the injection. These facts all point to the conclusion that to 
develop rheumatoid arthritis a patient must have: (1) A focus of 
infection; (2) a streptococcus bacteriemia; (3) a susceptibility to 
streptococcal infection of the joints. The exact nature of this sus- 
ceptibility is not yet understood. Undoubtedly environmental 
factors, such as temperature and humidity play an important part 
in susceptibility to arthritis. Like rheumatic fever, the disease is 
rare in tropical countries. Nervous strain and physical and emo- 
tional exhaustion are important predisposing factors, and then, as 
in tuberculosis, heredity and a constitutional diathesis cannot be 
ignored. 

Discussion. In this paper we have set forth the proposition that 
rheumatoid arthritis is a streptococcal infection, in which strepto- 
cocci are discharged from some primary focus and, circulating from 
time to time in the blood stream, localize in certain joints and 
establish a secondary infection in them. In the investigations 
herein reported these streptococci have been actually demonstrated 
in the blood and joints of a high percentage of cases, and a disease 
^a'lmost identical with the human form has been produced in rabbits. 
If these results are corroborated by others there would seem to be 
little doubt left as to the streptococcal nature of this infection. 

There has been much loose thinking and wilting on the etiology 
of rheumatoid arthritis. Statements frequently seen in modern 
textbooks and articles to the effect that focal infection is the cause 
of some cases of chronic arthritis, that intestinal putrefaction is 
responsible for other cases, or that various infectious diseases. 
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derangements of the circulatory system or of carbohydrate metab- 
olism are responsible for still other cases, produce an understand- 
able state of confusion in the mind of the student. The pathologic 
and clinical features of rheumatoid arthritis make it almost certain 
that the disease is a chronic infection. We have presented strong 
evidence that it is a streptococcus infection, and that according to 
the agglutination reactions it is caused, in a great majority of 
instances, by a specific strain of streptococcus. The ubiquitous 
character of the streptococcus is the one thing that militates against 
its acceptance as the cause of this disease; but the Staphylococcus 
aureus and pneumococcus Type IV are also ubiquitous, yet no one 
questions their virulence. The pathogenic properties of strepto- 
cocci in many conditions other than arthritis are well authenticated, 
and the fact that an experimental arthritis can be produced so readily 
in rabbits with this particular strain speaks strongly against its 
innocent role in the blood stream in arthritis. 

The contamination theory is hardly valid, because; 

1 . Streptococci are rarely encountered as contaminants in bacterio- 
logic work. In our own laboratory we have repeatedly exposed 
plates for several hours at a time, but have never recovered strepto- 
cocci from them. 

2. If these streptococci were contaminants one would expect to 
find just as high an incidence of positive cultures in the controls as 
in the arthritic series. Such, however, was not the case. 

3. In almost 50 per cent of the positive cultures both blood culture 
flasks yielded streptococci, a finding entirely inconsistent with the 
contamination theory. 

The observations reported tend strongly to confirm the theory 
that rheumatoid arthritis is an infectious disease, caused in a high 
percentage of cases by a specific tj’pe of streptococcus which, after 
localization in a primary focus, is discharged from time to time in 
the blood stream and establishes metastatic infections in the joints. 

Conclusions. The evidence for the streptococcal origin of rheu- 
matoid arthritis may be summarized as follows: 

1. Almost constant presence of streptococci in foci of infection. 

2. Streptococci recoverable from blood in 62.3 per cent of rheu- 
matoid patients; 3.9 per cent in pathologic controls; none in healthy 
controls. 

3. Streptococci recoverable from affected joints in 67.3 per cent 
of rheumatoid patients; from blood or joint in 77 per cent; none from 
nonrheumatoid joints. 

4. High agglutination of "tj-pical strains” of streptococci with 
serums of 94 per cent of patients with rheumatoid arthritis. 

5. Disappearance of agglutinins with recovery from symptoms of 
arthritis. 

6. Biologic identity of streptococci recovered from blood, joint 
and focus of infection in the same patient, though there have been 
a number of exceptions to this rule. 
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7. Reproduction of rheumatoid arthritis in rabliits witli “typical 
strains” of streptococci. 

8. Recovery of same streptococci from blood and joints of arthri- 
tic rabbits. 

9. Striking similarity of histologic changes in rabbits’ joints to 
those in human rheumatoid joints. 
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THE EFFECT OF IRON ON BLOOD FORMATION AS INFLUENCED 
BY CHANGING THE ACIDITY OP THE GASTRODUODENAL 
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The literature contains many conflicting statements concerning 
the value of iron in the treatment of anemia. One among the many 
reasons for this disagreement is that there lias been seldom utilized 

* This work was aided in part by the J. K. Lilly gift to the Medical School of 
Harv'ard University. 

t A preliminaiy report of these studies is given in the Transactions of the American 
bociety for Clinical Investigation (Journal of Clinical Imcsligation, 1929, 7, 510). 
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a way of determining within a short space of time the effect of iron 
upon the anemic patient. In man, studies concerning the influence 
of this element on anemia have been measured usually by changes 
in tlie concentration of red blood ceils and hemoglobin and rarely 
have other methods been employed. In certain sorts of anemia 
there occurs a prompt response of reticulocytes to suitable doses 
of iron. This reaction when properly evaluated can serve as an 
indicator of the effectiveness of iron and can be utilized as in per- 
nicious anemia to determine the potency of effective substances. 
An illustrative example of the favorable influence of moderately 
large doses of iron on blood production and the lack of effect of 
liver and liver extract potent in pernicious anemia in a case of 
chronic “secondary” anemia is shown in Fig. 1. This female patient 
had been anemic for years. She had achlorhydria. The anemia 
was intensified by bloodloss from the pelvis about twelve weeks 
before coming under observation. 
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Fig. 1. — The ineffectiveness of liver preparations and the effectiveness of iron on a 
case of chronic "Eccondary” anemia. 


The manner of absorption or utilization of iron from the gastro- 
intestinal tract is a matter about wdiich there is relatively little 
Imowledge. It is probably largely absorbed in the duodenum and 
proximal jejimum. The excretion of iron is considered to take place 
chiefly in the cecum and StreicherV recent observations lend sup- 
port to this mew. The factors concerned in regulating the intake, 
output and ultilization of iron, however, are unimown. A dimin- 
ished iron absorption or utilization might be the result of many 
altered mechanisms. 
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It has been shown that tiic pTI of tlic intestinal tract probably 
has an important influence on the absorption of calcium, phosphoius 
and possibly magnesium, 2- and that tliese cleinents are absorbed 
more readily from an acid than an alkaline medium. Iron perhaps 
may behave similarly. Chronic chlorosis is a condition charac- 
terized by gastric aclilorhydria in which iron deficiency seems evi- 
dent since the anemia can be lessened dramatically with large, but 
not small, doses of iron. The lack of gastric acid may play a role 
in the production of this disease and certain other types of anemia 
because of failure of the gastric secretions to bring down the alka- 
linity of the contents of the upper intestine to a pH suitable for the 
best absorption of iron. With these facts and ideas in mind it was 
thought that perhaps if iron was fed in the presence of an alkaline 
or approximately neutral intestinal content, less response of the 
bone marrow would occur as measured by the course taken by the 
reticulocytes, than when an equal amount was fed in the presence 
of the most suitable acid reaction of the intestinal content. 

Method of Study. In order to test out this tlicory tlie following 
procedures were carried out on 10 patients. The chemical reaction 
of the upper intestinal tract was maintained as nearly as possible 
at a constant pH when iron was fed. Ferric citrate, in doses varying 
according to circumstances, was dissolved in 50 cc. of hot water 
and added to 200 gm. of ground-up beefsteak, primarily prepared 
by digesting in in viiro for two hours at 37° C. with pepsin and hydro- 
chloric acid at pH 3. Just before the addition of the iron this 
mixture was strained and used as such for an acid medium and for 
an alkaline or near-neutral medium when adjusted to between 
pH 7 and pH 8, with strong sodium hydroxid. This meal was 
administered through a tube passed into the patient’s stomach. 
Observations have indicated'* that such mixtures are suitable to 
maintain a given hydrogen-iron concentration of the duodenum 
for between one and a half and four hours, the longer periods occur- 
ring in patients with achlorhydria. 

The experiment on each of the 10 cases was divided into four 
immediately successive periods. A preliminary control period was 
at once followed by a period during which the iron salt, in doses 
of from 0.5 to 2 gm., was fed daily with the alkaline or approximately 
neutral medium. The same daily dose of iron with the medium at 
the same pH was maintained in each given case for between nine 
and fifteen days, or until the reticulocytes had returned to a low 
level following a response. Then in the third period, which occupied 
from nine to sixteen days, the amount of the iron salt administered 
dailj^ was the same, but was given in the meat mixture after adjust- 
ment to pH 3. With the exception of 1 case the meat mixture was 
not administered in the fourth period, but the dose of iron increased 
rom srnall to large doses of from 4 to 6 gm. of either iron citrate or 
iron and ammonium citrate (these salts contain essentially the same 
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amount of iron) and fed in 3 daily doses with the “house diet.” In 
1 case during the fourth period the meat mixture was kept acid but 
the dose of iron increased four-fold. 

Throughout the observations . the reticulocytes were counted 
daily at the same hour. L sually 1000 red blood cells were counted 
in determining the percentage of reticulocytes. The counts were 
checked by 2 and sometimes 3 individuals. This procedure was 
employed particularly because relatively slight changes in percent- 
age frequently were dealt with and it was recognized that slight 
changes were significant onlj"- if the counts were accurate and the 
course of the fluctuations was one of regularity. Every other day 
the hemoglobin concentration was determined by the Sahli method 
and the erythrocytes counted in the usual fashion. 

The anemia of all of the 10 patients studied in the manner 
described above was distinctlj' chronic and of the so-called secondary 
type. Eight of the 10 patients were women and their anemia as well 
as the anemia of 1 male patient was associated with the partaking 
of a defective diet for a long period of time. There was a striking laek 
of meat and other animal protein foods in the diets and green vege- 
tables and fruits were eaten sparingly if at all. The diets contained 
largely concentrated carbohydrate food. Several of the patients were 
great tea drinkers and stated that for days their appetite could be 
satisfied with frequent cups of this beverage and crackers or bread 
and butter throughout the day. In 3 of the 8 female patients chronic 
pelvic or rectal bloodloss combined with the rapid recurrence of 
pregnane}" intensified the anemia. In 1 woman (Case 3) hyperten- 
sion and chronic nephritis were pronounced and probably also 
played a role in the production of anemia. In 1 man (Case 9)' 
hypertension and arteriosclerosis without definite nephritis existed. 
The anemia of the tenth patient, a male, was due to chronic blood- 
loss from hemorrhoids. He had not taken a defective diet. A hemor- 
rhoidectomy was done one month before the observations began 
and no bloodloss had occurred during the month prior to therapy 
for the anemia. 

Observations. In Figs. 2 and 3 are shovm typical responses of 
the reticulocytes to small doses of iron when fed with beefsteak at 
an alkaline or nearly neutral pH and when subsequently fed with 
beefsteak at an acid pH. The figures also show a third response of 
the reticuloc}’tes when the dose of iron was increased four- or tweh"e- 
fold. The data obtained on the cases not recorded in the figures 
were similar and are synopsized in Tables I and H. 

Experience in pernicious anemia with the reticuloc.vte response 
to liver and other material effective in this condition®- ® has shown 
that the potency of a preparation can be estimated b}" the degree 
and character of this bone-marrow reaction. It is important to 
appreciate that in pernicious anemia the magnitude of the reticulo- 
cyte response is approximately inversely proportional to the red 
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blood-cell level if below 3,000,000 per c.mm. and often cannot be 
detected when the corpuscles arc more numerous. Tlie response 
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Fig. 2. — The cfTcct of administering iron with moat meal at pH S, pH 3 and in 
greatly augmented amount to a case of anemia due to a iirolonged defective diet 
and chronic bloodloss. (Case 2, Tables I and II.) 


depends within certain limits upon the total amount of material 
given rather than tlic daily dose. Apparently a somewhat similar 
state of affairs holds true for responses of reticulocytes induced by 



Fig. 3.~Tho effect of administering iron with meat meal at pH 7 and at pH 3 and 
in an augmented amount to a case of anemia due to prolonged defective diet and 
rapid recurrence of pregnancy. (Case 1, Tables I and II.) 


iron m certain sorts of “secondary” anemia. If in pernicious anemia 
a sufficiently large daily amount of potent material is administered 
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no secondary rise of reticulocytes will follow even if the daily dose 
of potent substance is increased soon after the subsidence of tlie 
reticulocyte response. On the contrary, if submaximal amounts 
are administered and directly following the reticulocyte response 
maximal amounts are given a second rise of these cells will occur. 
Furthermore, the second response will be of a greater magnitude 
than the first if the amount of potent substance originally given 
was small, while if it was nearly maximal the second rise of the reticu- 
locytes will be slight. Furthermore, if a greater amount of material 
is administered daily soon after a response induced by a smaller 
and submaximal amount of effective substance, usually a smaller 
reticulocjde response will occur than from that same amount of 
material given daily to an untreated case. It is believed that 
responses of reticulocytes to daily doses of iron may be interpreted 
in a similar manner to those induced in pernicious anemia. For 
this reason small doses of iron were used during the first periods of 
observation so that a comparative analj^sis could be made, since 
large doses of iron fed with an alkaline meal could cause a maximum 
reticulocyte reaction and if that were the case no second response 
could be demonstrated. 

Definite responses of the bone marrow indicated by the course 
of the reticulocytes were obtained promptly following the ingestion 
of small doses of iron with meat at an alkaline or near-neutral pH. 
The particularly interesting result of the observations is the fact 
that subsequent reticulocyte responses, usually of a somewhat 
greater magnitude, occurred promptly when meat at a low pH 
(acid) was fed with the same dose of iron that had induced a few 
days before a response when fed with meat at a relatively high pH 
(alkaline or near-neutral). The third response of the reticulocytes 
that developed soon after the dose of iron was increased either in 
the presence or absence of the meat mixture at an acid pH shows 
that the reticulocyte responses were due to the iron and not to the 
meat just as liver preparations did not affect these cells in the case 
for which Fig. 1 gives data. By analogy with pernicious anemia 
the development of the second response is interpreted to indicate 
the greater potency of iron when fed with meat at an acid than at an 
alkaline or nearly neutral reaction. 

' The third reticulocyte responses ' give some indication of the 
relative- inadequacy of small doses of iron and the value of optimal 
quantities, a subject of great practical importance that is not for 
discussion here. Although in some cases the change in the number 
of reticulocytes were of relatively small magnitude the data for 
each case, with the exception of Cases 9 and 10 and for the second 
response in Case 4, show that there occurred a distinct progressive 
rise and fall in these young corpuscles as is illustrated for Cases 1 and 
2 in Figs. 2 and 3. The reticulocytes did not take a sporadic irregu- 
lar course in any case. The lack of characteristic responses in Cases 
9 and 10 may be associated with the relatively high level of the red 
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blood cells, the relatively low color index and the precise state of 
the bone marrow, although Case 8, with a similar degree of anemia, 
did show typical responses. The relatively pronounced responses in 
Case 1 are perhaps to be related to tlie fact that this patient s bone 
marrow was delivering more reticuloeytes into the circulation when 
treatment was started than any of the other cases. It was expected 
that Case 6 with the most severe anemia would have the greatest 
reticuloeyte responses but such was not the case, although data at 
hand do indicate tliat usually in the absence of infection or compli- 
cations the more severe the anemia the greater the reticulocj’te 
response to iron. Case 7 (Table I), treated daily with 2 gm. of 
iron citrate administrated with meat at pH 8, serves to illustrate 
bj' comparison with the cases given from 0.5 to 1 gm. how, even 
in tlie presence of an alkaline meal, larger doses of iron can cause 
greater reticulocjde responses than smaller doses. The dose, how- 
ever, was not maximal because a second relatively small response 
took place soon after the acid meal was substituted for the alkaline 
one. 

The time of onset and peak of the reticulocyte responses showed 
some variation. The responses to small doses of iron fed with meat 
at a high pH began between the fourth and seventh day and reached 
a peak between the fifth and ninth day, except in Case 3, where 
the height of the rise did not occur until the eleventh day. After 
feeding the same dose of iron with beefsteak at an acid pH on the 
average, the responses occurred slightly more rapidly. After increas- 
ing four- to twelve-fold the amount of iron, the reaction began on 
the third or fourth day, and the peak of the reticulocyte rise occurred 
between the fourth and sixth day. The shorter period may have 
occurred because the body already contained some of the iron that 
had been fed, and the bone marrow which had recently responded 
was thus in a state to react again more easily than when no iron at 
all had been given. On the otlier hand, the faster responses can be 
related directly to the effect of a more potent dose of iron entering 
the body. 

The duration as well as the onset of the reticulocyte responses 
varied so that each patient was not fed iron with meat at a high or 
low pH for the same period of time. It took between nine and sixteen 
days from the commencement of the administration of iron witli 
the meat mixture, adjusted to eitlier a high or low pH, before the 
reticulocyte response had subsided sufficiently to permit a change 
in the tj^e of tlierapy, so that conclusions could be drawn as to its 
effect on the reticulocytes. 

It might have been expected that the patients with no free 
hydrochloric acid in their gastric contents after the injection of 
histamin would have shown a weaker response to iron in the pres- 
race of an alkaline meal than patients with a normal gastric analysis. 
However, the presence or absence of gastric hydrochloric acid did 
not appear to influence the results, as shown in Table I. 



Taiilr I.— Responses of Reticulocytes to InoN Fed with Alkaline and Acid Meals and to Difpeiient Doses op 
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t Figure giyen indicates level maintained during control period of 5 days. 

t Time varies according to subsidence of reticulocyte response for reasons stated in footnote f in Table I. 
§ Seven days instead of 10 days as in other cases. 

11 Dose of iron given in Table I. 
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The strildngly beneficial effect of iron for the 10 patients, all of 
whom had been anemic for many months and often years, is reflected 
by the rapid increase of their red blood cells and hemoglobin (Table 
II). If optimal doses of iron had been given from the start the rate 
of increase would have been faster. Table II gives data for the 
concentration of hemoglobin and red blood cells ten days after the 
dose of iron was increased, but in all the cases the hemoglobin rapidly 
rose to over 85 per cent and the red blood cells to over 4,900,000 per 
c.mm. The increases of reticulocytes, total red blood cells and 
hemoglobin in Case 3 with hypertension and chronic nephritis were 
slower than in any other case, presumably due to the retarding 
influence of the damaged kidney on blood formation. The increase 
of blood in Case 7, where the anemia was due only to bloodless, 
was faster than in any other case. This is probably attributable 
partly to the relatively large dose of iron and partly to the patient’s 
good nutritional state. Unlike the other patients he had not taken 
an undesirable or defective diet for years. 

The data suggest that the rate of blood formation was faster 
while the patients received meat at an acid pH than while they 
were given meat at a high pH with the same amount of iron, and 
that it was often stiU more rapid when the dose of iron was increased. 
In making such interpretations the facts noted below must be 
borne in mind. There must be at least five and often eight days 
of treatment before an effect on the total red blood cells or hemo- 
globin definitely can be detected. If the progressive manufacture 
of red blood cells and hemoglobin is already being induced by iron 
when a more potent form or greater amount of iron is given, then 
a comparison of the amount of blood manufactured in a given period 
of time under the latter conditions is not entirely comparable with 
the quantities produced in a similar amount of time from the begin- 
ning of iron therapy. Furthermore, in making comparisons of 
rates of blood formation it must be recalled, that, as a general rule, 
the higher the red blood cells and hemoglobin the slower is their 
rate of increase. The rate becomes slower, especially as the cells 
rise above 3,500,000 per c.mm. and the hemoglobin above 60 per 
cent. Thus, for example, if the corpuscles increase from 3,000,000 
to 4,000,000 per c.mm. in response to a stimulus at the same rate 
as they did from 1,500,000 to 3,000,000 per c.mm. in response to a 
submaximal stimulus, then it may be taken as evidence that the 
second stimulus was greater than the first one. 

The studies appear to indicate that soluble iron compounds are 
absorbed from the gastrointestinal tract or utilized more readily 
for blood formation when administered with acid than with alka- 
line meals. This conception is supported by an observation of 
Mitchell and Miller.^ They found that the iron salts of spinach 
when rendered soluble by the addition of hydrochloric acid are 
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more effective in the treatment of nutritional anemia of animals 
than the insoluble salts. 

Our observfl'tions are perhaps of ph3'^siologic interest and suggest 
that anemia can result from failure over a prolonged period of time 
in the adjustment of the contents of the upper intestinal tract to a 
most suitable pH for iron utilization, which could result among 
other ways from achylia gastrica. Under such circumstances a diet 
taken for a long time which contained suboptimal amounts of iron 
or was defective in other ways that hindered the utilization of iron 
could enhance the de^■elopment of anemia. 

The observations recorded also indicate the wisdom of prescribing 
optimal doses of iron for patients who can be benefited by this 
element. They do not imply that the drug must be given in an acid 
medium, for apparently if a sufficient dose is given in an alkaline 
medium suitable responses of the bone marrow will ensue. Prob- 
ably in order to obtain an optimal effect a larger amount of iron 
salt must be gii-en when the duodenal contents are alkaline than 
when they are acid. 

Summary. Data are presented on 10 cases of “secondary” 
anemia especially associated with a prolonged defective diet or 
chronic bloodloss which responded rapidly and excellent!}’- to iron 
therapy. 

The response of the bone marrow to iron administered daily- 
first in small doses with an alkaline and then witli an acid beefsteak 
meal and followed by a four- to twelve-fold increased dose of iron 
was studied by observing the course taken b}'- the reticulocytes. 
Responses of reticulocytes occurred following each of the three 
procedures. The meat was used only as a medium to maintain the 
upper gastrointestinal contents at an approximately constant pH, 
and had no demonstrable effect on blood formation. 

The responses to iron fed with beefsteak at a high pH were usually 
slightly less than those that followed a few da}’s later from the 
administration of the same dose of iron with meat at a low pH. 
Thus it is concluded, particularly because the same dose of iron fed 
Muth beefsteak at an acid pH caused a prompt second response of 
reticulocytes, that iron is more potent for blood formation when 
absorbed from an acid than an alkaline medium within the intestinal 
tract. 

The third responses induced by increased doses of iron indicate 
that the small doses were not optimal and serve to emphasize the 
importance of optimal doses of iron for patients with anemia that can 
be benefited by this element. 
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THE EFFECT OF EPINEPHRIN IN ANGINA PECTORIS: WITH 
REPORT OF A CASE.* 

By James E. Cottrell, M.D., 

INSTKUCTOn IN MEDICINE, ENIVERSITV OP PENNSTEVANIA MEDICAE SCHOOD, 

AND 

Francis Clark Wood, ]\'I.D., 

INSTRUCTOR IN SIEDICINE, UNIVERSITY OF PENNSYLVANIA MEDICAL SCHOOL. 

PHILADELPHIA, PA. 

(From the Medical Clinic and the Robinette Foundation, Hospital of the University 

of Pennsylvania.) 

Recently LeiJne, Ernstene and Jacobson^ liave suggested that 
the effect of subcutaneously injected epineplirin may be used as a 
means of differentiating between true angina pectoris and other 
conditions attended by a pain similar to that of angina. They found 
that in a great majority of instances an injection of 1 cc. of 1 to 1000 
epineplirin produces, in a patient who suffers from angina pectoris, 
a typical attack, accompanied by a sharper increase in systolic 
blood pressure, pulse pressure and pulse rate than is obtained in 
control subjects. Electrocardiographic changes observed by them 
consisted of a imiform increase in the amplitude of the f wave in 
Lead 11 in patients with angina, and the occurrence of ectopic 
beats of various tj^ies; one of tbeir patients developed a transient 
ventricular tacliycardia. In suggesting this procedure as a test, 
they say that it “would not be applicable when the diagnosis is 
certain, but rather in doubtful cases.” They observed no serious 
consequences from the application of the procedure. 

Our single experience with this test, we think, merits description. 

Report of Case.— The patient, a Russian Jewess, aged forty-three years, 
was admitted to this hospital on February 13, 1930. Since July, 1920, she 

* Read before the Section on Geneml Medicine of the College of Physicians of 
Philadelphia, May 20. 1930. 




Fig. 1. A, control tracing; 2? during epinephrin action; C, during collapse; 

D, beginning recovery. 









Fig. 2. — E, control, for compaiison (same as Fig. 1-.4); F, one dav: G, three days; 

H, ten days, after test. 
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had experienced, at intervals of from a few days to four weeks attacks of 
substernal pain which radiated down the left arm, over the left chest, and 
to the xiphoid process. The attacks were often, but not always,^ induced by 
exertion, and at times a good deal of acthdty was tolerated vuthout pam. 
Nocturnal attaclcs occurred as well. Mter an attack, she sometimes noticed 
that the left hand was pale or bluish, swollen, and cold. There were no 
other snnptoms of cardiac insufficiency. The bowels i\ere constipated. 
She had lost 20 pounds in weight since the onset. She had undergone 9 
laparotomies, beginning with an appendectomy in 1908; the others were 
for such conditions as intestinal obstruction, incarcerated incisional hernia, 
and adhesions. The menopause followed an ojieration in 191(3. 

The patient was 60.1 inches tall and weighed 172 pounds. The blood 
pressure on admission was 210/110. The pulse rate was usually between 
55 and 70 beats per minute, with frequent dropped beats. Ortliodiagraphic 
measurements showed the lieart and aorta to be of normal size (right base 
3.8 cm., left base S.S cm.^ The heart sounds were not remarkable except 
that the aortic second sound was accentuated. There was moderate retinal 
angiosclerosis; the perijiheral arteries were not palpably thickened. There 
were no abnonnal physical signs over the lungs, the liver was not palpable, 
the extremities were not edematous. The only additional jiositive findings 
were moderate dental caries, and numerous surgical scars on the abdomen. 

The blood count was as follows: Hcmogloljin, 87 per cent (Sahli); eiy- 
throcytes, 4,600,000; leukocytes, 5100; neutro]fiiii.s, 64 j)er cent; Ijunpho- 
cj’tes, 31 per cent; monocytes, 3 per cent; eosinophils, 2 ))er cent. The blood 
urea nitrogen was 16 mg. per 100 cc. The blood AVassermann and Kahn 
tests were negative. The urine contained a faint trace of albumin and a 
few casts; the urinary specific gravity ranged as high as_]020. The phenol- 
sulphonephthalein excretion after intramuscular injection of the dye was 
45 per cent in two hours. By the van Slj'kc urea clearance test the renal 
function was 45 per cent of normal. Chest Roentgen ray showed a small 
circumscribed shadow in the middle of the right lung; its nature was uncer- 
tain, but the roentgenographic diagnosis Avas “probable Ijenign tumor.” 
The appearance rvas unchanged in successive examinations two months 
apart. In the electrocardiogram the ventricular rate was 67; tliere was 
■ sinoauricular block er’erj’’ 2 to 4 beats; the Q-R-S comjfiexes Avere normal 
except for left axis deA'iation; the T AA'aA'cs Avere iiiA'^ertcd in Lead I and 
flat in Lead II (Fig. 1-A shows the fonn of the complexes but not the 
arrhjdlnnia.) 


During her stay in the Avard, the patient exjAerienced several attacks of 
pain, usually Avithout knoAvn exciting cause but on one occasion apparently 
induced by extraction of a tooth. The pain AA'as A'irtually uninfluenced by 
amjd nitrite, and in at least one instance required morp'hin for relief. In 
the attack which followed the tooth-extraction, the blood pressure AA'as 
210/130, the pulse full and strong. She lay flat in bed, Avith one thin pilloAV. 
Her face AA’as flushed, the features distorted; she gasped and moaned, rolled 
from side to side, beat her breast, clutched at her goAvn and at the bedclothes. 
The appearance was so different from the agonized immobility of classical 
Heberden’s angina as to render us doubtful of the stenocardiac nature of 
the seizure. 

The problem, then, was to distinguish betAvecn true angina pectoris and 
angmoid pain of neurotic origin. The lack of definite relation of attacks 
to exertion, to meals, or to mental stress, the behaA’ior of the patients in 
the attack, and a general impression of a neurotic background all inclined 
us to suspect a functional basis. The epinephrin test suggested shorth’ 
before by Levine and his associates^ naturally occurred to us. The indica- 
us to apply the test Avere the prognostic importance of the 
dinerentiation and its influence upon treatment. 
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A condensed protocol of the test, performed on February 28, follows: 

2.46 p.ivt. Radial pulse 75 per minute. Blood pressure 170/110. Control 
electrocardiogram (Fig. l-A). 

2.49 p.jr. 1 cc. of 1 to 1000 epinephrin injected in left deltoid region. 

In the next ten minutes she remarked now and then that 
she felt as if she were going to have an attack. Then her 
premonitions began to subside, and it appeared that the 
test would prove negative. In order to avoid a false nega- 
tive, at 

3.08 P.M. the site of injection was vigorously massaged. 

3.16 P.Ji. Severe pain in the xiphoid region, accompanied ly the same 

behavior as previously observed in ’attacks. Radial jrulse 
86, regular. Blood pressure, 240/135. Electrocardiogram 
(Fig. l-B). 

3.22 P.M. Pain more severe. Inhalation of amyl nitrite, 1 pearl, in an 
attempt to terminate attack. No effect. 

3.33 P.M. Morphin sulphate, j gr. (H). 

3.45 P.M. Pain slightly less, but still severe. 

3.49 P.M. Inhalation of am 5 d nitrite. 

4.16 P.M. Pain persists. Rate at apex 96. Blood pressure 168/115. 

Tablet of nitroglycerin, 1/100 gr., laid under tongue. 

4.20 P.M. Patient vomited, collapsed, lost consciousness. Cyanotic. 

Respiration barely perceptible. Pulse imperceptible; sounds 
barely audible at apex, rate about 40. Blood pressure 80/60. 
Apparently moribund. Artificial respiration begun at once. 
Electrocardiogram (Fig. 1-C). 

4.45 P.M. Began to recover consciousness and to answer questions. 

Pain recurred uith return of consciousness. 

5.10 P.M. Pain persists. Rate at apex 58, irregular. Blood pressure 
120/60. Electrocardiogram (Fig. l-I)). Returned to, ward. 
12.00 Midnight. 

Pain, hitherto present, had by this time practically disappeared. 
Radial pulse 64, irregular. Blood pressure 190/115. 

The significant electrocardiographic tracings taken during the procedure 
have been grouped in Fig. 1;A, the control tracing has already been com- 
mented upon. Fig. l-B, taken at the height of the epinepln-in action, shows 
essentially the changes described by Le\'ine and his associates, that is, the 
inverted Ti became upright, and T 2 was markedly increased in height. 
In Fig. 1-C, taken during the collapse, there is a profound change in the 
ventricular complexes. Fig. 1-D, taken just after recovery of consciousness, 
is similar to the tracing taken at the height of epinephrin action. 

The follovdng day, the patient was rather weak and tired, but had no 
pain, and in general felt little or none the worse for her experience. An 
electrocardiogram (Fig. 2-5) showed T ^vave changes most marked in Lead II 
but present also in Leads I and III, which suggested myocardial infarc- 
tion. There was no fever, leukocytosis, nor pericardial friction. Tracings 
taken three and ten days respectively after the test (Fig. 2, G and H) show 
a diminution of these new electrocardiographic features, but not quite 
complete return to the status of the control tracing. For about two weeks 
after the test the patient had no attacks; then thej’ recurred, and at jircscnt, 
four and a half months later, her condition is about the same as when we 
first saw her. 

Discussion. Since the originators of the test reported no such 
alarming occurrences, we reviewed the case to discover any differ- 
ences in the patient or in the procedure which might have been 



]MIDDLETON, OATWAY INSULIN SHOCK AND THE ArYOCARDIUM 39 

responsible for the severe reaction to cpineplirin in tlic i)rcsent 
instance, niree such possibilities present thcinscb^es. 

1. The patient had sinoauricular block before the test. 

2. She had marked hypertension, not present in any of the cases 
described by Levine and his associates. 

3. The site of the injection was massaged— a variation from the 
prescribed technique. 

AATiether or not some or all of the factors may have operated to 
produce the terrific reaction, we cannot say. 

Obviously, if epinephrin is capable of producing such an effect 
upon a patient with angina pectoris, much greater caution than 
we have been accustomed to observe is necessary in the general 
therapeutic use of tlie drug, when tlicre is any suspicion that the 
patient also may have angina pectoris. In addition, we have been 
informed^ of a case of bronchial astlima complicated by angina 
pectoris, in which the oral administration of ephedrin sulphate 
produced a severe, tjqiical anginal attack on each of two occasions. 

Summary. 1. In a single instance, subcutaneous injection of 
1 cc. of 1 to 1000 epinephrin as a diagnostic test for angina pectoris 
resulted in a violent attack of substernal pain persisting for over 
eight hours; in collapse, unconsciousness, bradycardia, cessation of 
respiration, and a fall in blood pressure from 170/115 to 80/60; 
and in electrocardiographic changes suggesting added myocardial 
damage. 

2. Therapeutic use of epinephrin in patients who may possibly 
have angina pectoris requires great care; this caution probably 
applies likewise to ephedrin. 
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'Kie sudden changes in the environment and the activity of the 
animal body exact rnarked fluctuations in metabolism and presup- 
pose a readily available source of energy. Of the component 
principles of the diet, carbohydrates offer the most easily com- 
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bustible element. Accord ingl}', such foods constitute the in-imary 
source of energy which is expended in the main in muscular activity. 

Among the muscles of the body none is so exacting in this relation 
as is the heart. The maintenance of its functional integrity is 
essential to life, and to this end the supply of available energy in 
the form of glucose must be continued without interruption. The 
actual needs of the myocardium for glucose have been variously 
estimated. Evans^ calculated that the normal heart obtains one- 
third of its energ}’’ from the oxidation of carbohydrates. Hepburn 
and Latchford” quote figures for the consumption of glucose per 
gram of heart weight per hour as derived by various workers on 
rabbits ranging from zero to 7.1 mg. As evidence of the difficulties 
of the problem the following experience may be quoted. In 1912 
Knowlton and Starling^ reported the utilization of 4 mg. of glucose 
per gram of dog’s heart per hour. A year later Patterson and 
Starling^ refuted the earlier results and attributed the error to an 
unsuspected ability of the myocardium to store glycogen. The 
utilization of glucose by the heart varies with the experimental 
animal.--*^ Cruickshank and Patterson® and others® developed the 
interesting circumstance of the heart’s utilization of its contained 
glycogen before taking up the glucose of perfusate. 

The utilization of sugar by the diabetic heart has been the subject 
of considerable study. Cruickshank and Patterson® concluded that 
the glycogen content of the myocardium was in inverse proportion 
to its utilization. There was no constancy to the failure of utiliza- 
tion in the diabetic heart in these studies. According to their 
figures, the normal heart utilizes 1.87 mg. per gram per hour, 
whereas the diabetic heart burns 0.9 mg. As early as 1912 Knowlton 
and Starling® proved that the addition of a pancreatic extract to 
the circulating fluid of a diabetic animal restored the power of 
utilization of sugar to the heart. MacLean and Smedley^ confirmed 
this observation. With the advent of insulin Hepburn and Latch- 
ford® repeated this work and found the average consumption of 
glucose by the isolated perfused rabbit’s heart to be 0.S7 mg. per 
gram per hour. The addition of insulin increased this figure to 
3.06 mg. 

In clinical diabetes there is a notorious tendency to atherosclerosis. 
Indeed, recent studies® have indicated an increasing incidence of 
complications arising from this source. Insulin has clearly met the 
basic need in the control of carbohydrate metabolism. Yet the 
insidious factors leading to the sclerotic changes in the vascular 
bed definitely limit the conquest of the disease. There is no restric- 
tion to the distribution of this process, and importantly the coronaiy 
system partakes of the general changes. A vicious cycle is estab- 
lished in the myocardial nutrition. With increasing demands for 
effort come decreasing supplies of available energy in the form of 
combustible glucose. 
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With this circumstance in mind it has seemed logical to investigate 
the myoeardium for evidence of adverse reactions to insulin, since 
this agent leads to such profound depression of the blood-sugar 
levels. Cannon and his associates’-io attempt a division of the 
manifestations of insulin shock under two causal heads, namely, 
hypoglycemia and sympathetic stimulation. They feel that the 
pallor, tachycardia, pupillary dilatation and profuse sweating of 
insulin shock may well result from sympathetic discharge. In this 
relation the failure of pulse rise on the administration of insulin 
after adrenaleetomj'^ is cited as proof of the absence of a direct 
action of insulin on the heart. With intact adrenals the fall of the 
blood sugar to between 0.1 and 0.07 per cent is attended by an 
increase in the pulse rate that is interpreted as-a protective mechan- 
ism tlu-ough which sugar may be mobilized by sympathetic activity 
from the liver. Inadequate hepatic reserve or too much insulin 
maj' lead to convulsions and coma, or even to death. From the 
present standpoint it should be noted tliat these observers remarked 
a rise of the pulse rate prior to any other manifestation of hypo- 
glycemia and a subsidence of the same on the injection of glucose. 

Tissue deprivation of glucose would, therefore, seem an early 
source of symptoms under insulin therapy, regardless of whether 
an adrenal or a sympathetic intermediary be admitted or not. 
Hetenyi,” working with rabbits, determined low levels of the 
cardiac glucose of 63 and 76 mg. after twenty-four hours’ starvation, 
when the blood-sugar readings were 103 and US mg. respectively. 
The lowest level of glucose in the heart after 20 units of insulin 
was 68 mg. and occurred one hundred and eighty-five minutes after 
the injection, at which time the blood sugar registered only 44 mg. 
Lower values for the blood sugar were obtained after convulsions 
from insulin, but the glucose of the heart was not proportionally 
decreased. With coma from insulin there appeared in two isolated 
experiments to be an appreciable recovery of both the blood and 
the heart sugar. The further details of this elaborate research are 
irrelevant to the present study except to note the inordinate depres- 
sion of the skeletal muscle sugar under insulin as compared with 
the starvation figures. The hepatic content of sugar was more con- 
spicuously affected in percentage fall, although the actual figm’es 
under the same conditions were by no means as low as tliose of the 
skeletal and the cardiac muscle. 

^ If the matter of sugar deprivation or other factors influencing the 
circulation in insulin shock has any practical importance the litera- 
ture of the past eight years should be replete with clinical experiences 
relating to its adverse circulatory effects. Such is not strictly the 
case, although sufficient clinical evidence may be adduced from 
these sourees to warrant further attention to this serious question. 

Gigon^^ reported the death of a diabetic patient, 
suffering from cardiac decompensation, after three doses of insulin. 
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This observer concludes, “Bei Patienten mit schweren Herzla-ank- 
heiten soli kein Insulin gegeben werden.” Nicely and Edmondson'^ 
related in detail two clinical cases in which frank decompensation 
attended the administration of insulin. The recovery of both of 
these patients under the judicious use of orange juice plus smaller 
covering dosage of insulin and digitalis led to the hypothesis that 
the myocardial incompetency had, in part at least, resulted from 
an undernutrition of the heart muscle through depletion of the car- 
diac and bodily reserve of glycogen. Reinwein” fm’ther emphasized 
this matter by similar experiences on the exhibition of insulin to two 
diabetic patients in decompensation. The relief of both subjeets on 
the withdrawal of insulin plus appropriate circulatory support 
impressed the necessity for caution in the use of insulin in such 
patients. Quite recently Turner^® has recorded the occurrence of 
anginal attacks concurrent with and dependent upon insulin shock. 
The establishment of such a causal relation is entirely in agreement 
with the position of Budingeni® and other continental workers. 

In view of the early appearance of tachycardia in insulin reactions, 
as pointed out by Cannon and his associates,®-'® it has been natural 
that particular attention should have been dhected to a study of 
the pulse and blood pressure under these conditions. Indeed, so 
dramatically may the vasomotor sj’-stem be affected that certain 
cases of hyperinsulinism as reported by John'^ may be mistaken for 
hyperthyroidism. The normal human being reacts to insulin by an 
increase in the pulse rate,'®-'®-®® but there is no constancy to this 
reaction. Indeed, Kogan®' established the reverse condition, that 
is, slowing of the heart, in frogs and rabbits. Weichmann and 
Koch®® found an acceleration of the pulse rate in a majority of 
patients (8 of 13), but enough exceptions to render their judgment 
equivocal. Marked bradycardia has been recorded after the injec- 
tion of insulin in isolated clinical instances by Fletcher and Camp- 
bell,'® Kogan®' and Gottstein and Bohe®® among others. 

Even less agreement as to the blood-pressure reaction to insulin 
is found in the literature. Sufficient observations upon man are 
available to render recourse to experimental evidence unnecessary. 
Fletcher and Campbell'® remarked an occasional fall in the blood 
pressure on the administration of insulin. As a rule, their observa- 
tions indicated that the blood pressure was sustained under insulin. 
Lyman, Nicholls and McCann'® found a slight tendency for an 
elevation of the systolic pressure and a fall of the diastolic pressure. 
For example, one individual with initial readings of 100 systolic 
and 65 diastolic was given insulin (5 units), whereupon the blood 
pressure registered systolic 140 and diastolic 56. On the other 
hand, Weinberger and Hotzman®' determined a downward trend of 
the blood pressure, not, however, paralleling the fall in the blood 
sugar, Kusnetzow®® and others have postulated an antagonism 
between adrenalin and insulin in this relation. Weichmann and 
Koch®® found a decrease in the systolic pressure in IS of 22 observa- 
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tions and all showed a decrease in the diastolic pressm-e. _ These 
workers determined four instances of transitory aortic diastolic 
murmurs in individuals where the diastolic pressure was dispro- 
portionately depressed. Interestingly Klemperer and Strisower“ 
made a clinieal study of the effect of insulin on the blood pressure 
in a series of individuals grouped as follows: (o) Diabetes mellitus 
with high blood pressure; (6) pure hypertension without renal 
symptoms; (c) diabetes mellitus without elevated blood pressure; 
(d) normal. The percentage decrease was greatest in the diabetics 
with hypertension and least in the normal individual. 

Important as are these observations, from the fundamental nature ' 
of affairs, it has seemed that electrocardiography should furnish the 
most conclusive evidence of a possible insulin effect upon the heart. 
Very few references to this phase of the subject are to be found in 
the English or the American medical literature; but continental 
studies are legion and sufficiently in accord to carrj’’ conviction. 
On the frog’s isolated heart Citron^^ noted that insulin added to the 
perfusate brought about a decrease in the normal negativity of the 
T wave, a lengthening of the P-R interval and a widened Q-R-S 
with a somewhat lower R wave. Atropin did not abolish these 
electrocardiographic changes in the frog’s heart. Frey-® remarked 
extrasystoles without compensatory pauses in the frog’s heart under 
insulin; but, importantly, he added the development of a shortened 
refractory period on the use of insulin. On the other hand, Beskow^^ 
and Collazo and HiindeP® were unable to demonstrate any influence 
of insulin upon the frog’s normal or isolated heart. With another 
experimental animal, the rabbit, ITajniaP* determined the inversion 
of the T wave after the injection of insulin. This change was a 
progressive one from the normal upright form ter flatness in ten 
minutes and to negativity in twenty-nine minutes after insulin. In 
addition to the characteristic T wave change in the rabbit’s electro- 
cardiogram under insulin, Haynal remarked a diminution of the 
R wave in many instances, but rarely was the P wave affected. 
Extrasystoles also appear in the rabbit’s heart under the influence 
of insulin. Studies^-'^^-^^-^^ upon the dog concur in these details; 
furthermore, Okashima and Ohkuni^® indicate that the existence of 
a direct parallelism between the degree of the blood-sugar fall and 
the change in the T wave. Certainly in two of their plotted curves 
such a relationship would seem to exist; too, the suggested antagon- 
ism between insulin and adrenalin is borne out by coincident rises 
in the blood sugar and the T wave from their depressed levels of 
the insulin effect after the injection of adrenalin. These data are 
rather scanty; while suggestive, it is not felt that they can in any 
sense displace the contradictory evidence of Haynal and others. 

The first electrocardiographic studies of the insulin reaction in 
man were those of Wittgenstein and MendeP^ in 1924. These 
workers noted the same tendency of the T wave toward negativity 
which they had remarked in the dog. In one of their cases these 
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changes were induced in one subject bj' 100 units, after 45 units had 
failed to induce a deviation of the T wave. The most comprehen- 
sive studies upon this phase of the subject to date have been those 
of Haynal,^'-^^'^' who witli his associates has placed the question 
upon a sound clinical basis. In the first place, a lessening of the 
amplitude of the R waves was noted with the increased pulse rate 
of the insulin reaction. The T wave became lower and diphasic. 
At this point the injection of glucose intravenously slowed the 
cardiac rate without increasing the height of the R wa^'es; but 
there was a delayed partial recovery of the normal form of the T 
wave. No direct parallelism between the blood-sugar level and the 
faults in conduction could be established by these workers. Their 
final contribution and that of Schaffer, Bucka and Friedlander^® 
entered more adequatel.y into the profound conduction changes on 
the administration of insulin to patients with definite myocardial 
injury. Such serious faults of conduction, as e.xtrasj'stoles, auricu- 
lar fibrillation, dropped beats, bundle-branch block and alternans, 
Avere noted under these circumstances and constitute the strongest 
grounds for further study in this field. 

Present Investigations. Accordingly the cardiovascular reactions of 
a group of diabetic patients to insulin shock have been investigated. 
Routine pulse, blood pressure and electrocardiographic studies have 
been made in 1 1 patients during the height of their clinical mani- 
festations of insulin shock, at which time simultaneous venipuncture 
gave accurate information as to the glycemic state. As a control, 
similar observations were made in periods of complete freedom 
from symptoms, preferably at such times as the urine showed traces 
of sugar. All 11 patients of this group were diabetic, but 1 of them 
suffered from dfabetes in association with acromegaly. The age 
range was from fifteen to sixty years, and there Avere 6 males and 
5 females. In none of these indiAuduals AA-ere there subjectiA’e or 
objectiA'e cAudences of organic cardiac disease, although in seA'eral 
subjects A^^rying degrees of sclerosis Avere demonstrable in the 
peripheral arteries. 

Thirteen electrocardiograms Avere made on 11 patients during 
insulin shock. Taa'cIa'c are aA'ailable for analysis, but the thirteenth 
did not have a blood-sugar control. Hence it is excluded Avhen a 
subdivision is made on the basis of the glycemic state. Of the 
remaining 12, S had a true hypoglycemia, or a reading of less than 
70 mg. of glucose per 100 cc. of blood, at the timeof the manifestations 
of insulin shock. 

A comparison of the data obtained bj’ studies during shock and 
in the control interval has been made under the folloAA’ing classifica- 
tion: 

1. All patients shoAving clinical shock. 

2. True liA'poglA’cemic patients only. 

3. Clinical insulin shock without hypoglycemia. 
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From tlie experience of earlier observers it was gathered that 
more appreciable changes might occur in the amplitude of the com- 
ponent waives of tlio elcctrocardiogrciin thcin in nny otliei detnil of 
these curves. Accordingly a standard method of ineasuiing the 
curves, with a direct comparison of the tracings of each case, is used. 
The measurements (to 0.1 mm.) are then compared, and recorded 
as being reduced during shock, the same, or increased over the 
normal. 

Unfortunately the data obtained from the blood-pressure observa- 
tions at the time of shock and during a control period, are not 
considered comparable, due to the inability of the same person to 
make all of the readings and the fact that the control blood pressures 
were not routinely taken at the time of the "normal’’ electrocardio- 
gram. From the figures obtained, however, comparisons are made 
of the systolic blood pressure, the diastolic blood pressure and the 
pulse pressure at the contrasting periods, but for clarit}' they ha^T 
been omitted from the charts. 

The figures in Chart I are those obtained from a comparison of 
the measurements of all of the electrocardiograms taken during 
insulin shock with those of the normal period. 

Chart I.— Insulin* Shock. (13 Cases.) 
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Note. Percentage figures (of the totals) will be found in these charts only where 
deemed significant. 


The most notable circumstance is the regularity of a' decrease in 
the height of the T wave in all three leads. Seventy-seven per cent, 
69 per cent and 62 per cent of the cases show, in Leads I, II and III 
respectively, a decreased amplitude of this wave. The greatest 
decreases were 2, 3 and 2 mm. for Leads I, II and III respectively. 
There is a tendency also for the P waves to be decreased in height, 
but this is less marked. In fact in Lead I, 54 per cent of the subjects 
show an absence of any change in this factor. The greatest decreases 
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were 0.5, 0.5 and 3.2 mm. for Leads I, II and III respectively. 
Ps became diphasic in four tracings and inverted in two. 

In 46 per cent of the tracings there is an increase in the aiiriciilo- 
ventricular conduction time (greatest increase, 0.06 second), or 
twice as manj- cases as showed a decrease (greatest decrease, 0.04 
second), whereas 77 per cent show no change in the intraventricular 
conduction time. The height of the R wave is increased most 
frequently (46 per cent) in Lead I and decreased most frequently 
in Lead II (46 per cent). The greatest increases in Leads I, II and 
III were 2.5, 2 and 3 mm. respectively, and the greatest decreases 
were 2.5, 5 and 3.5 mm. for the same leads. 

The blood-pressure changes in insulin shock for the entire group 
show a tendency for the systolic (60 per cent of cases) as well as the 
diastolic (70 per cent) readings to be decreased, with no consistent 
change in the pulse pressure. A larger group (46 per cent) show a 
failure of alteration in the pulse rate in insulin shock than either 
increase or decrease in the rate. 

In Chart II the eight tracings accompanied by true hjqDoglycemia 
are compared with the normal on the same patient. 

Cn.^RT II. — Insulix Shock With True Hypoglycemia. (S Cases.) 
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When the clinical picture of insulin shock is attended by hypo- 
glycemia the electrocardiographic changes would appear more 
decisive. • Tlie T waves are depressed in 100 per cent of all tracings 
in Lead I and in 75 per cent and 62 per cent of Leads II and III 
respectively. The maximum decreases in Leads I, II and III were 
2, 3 and 1.7 mm. respectively. One of the T waves in Lead I and 
two in Lead II became diphasic, and yet another in Lead III became 
inverted. The same relative tendency to depression of the P wave 
pertains as in the larger series. The pulse response and the conduc- 
tion changes are likewise comparable. It was remarked that the 
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greatest changes in amplitude of the component waAms ancI in tlic 
conduction time AA^ere to be found almost iiiAmriably in the true 
hypoglycemic series. 

The patients Avho had clinical eAudencc of insulin shock, but Avhose 
blood-sugar readings AA^ere aboA’^e 70 mg. per 100 cc. are 4 in number 
and 3 of these are in the age group of oA^er forty years. The fourth 
patient is seventeen years of age and his blood sugar AA^as SS mg. 
at the time of his manifestations of insulin shock. This figure is 
from 100 to 150 mg. beloAV his usual IcAml, and he is apparently Amry 
sensitive to blood-sugar changes. 

The electrocardiographic data for this series of patients AAuth 
insulin shock but AAuthout hj^ioglycemia are given in Chart III. 


Chart III.— Insulin Shock AA'^ithout Hypoglycemia. (4 Cases.) 
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In this group the height of the P AA^aves tends to be decreased, 
but the most marked constant change is again noted in the reduction 
of the amplitude of the T Avaves. The maximum reductions in 
Leads I, II and III AA^ere 1, 0.5 and 2 mm. respectiAmly. One T 
wave became diphasic, one inAmrted, but another became less 
inverted. Conduction-time changes are not notable. The changes 
of the patient, aged seventeen years, are the most consistently 
comparable to those of the hypoglycemic series. HowcA'^er, the 
numbers herein considered are too small to admit of generalization. 

The possible influence of atherosclerosis upon the noted electro- 
cardiographic changes led to a further subdivision of the group into 
toose under (6 cases) and those aboA'-e forty years of age (7 cases). 
These data are grouped in Charts IV and V. 

An analysis shows a definitely increased tendency in the cases 
below forty years to have a delayed A-V conduction time. The 
effect of insulin shock upon the P and R Avaves varies little in the 
two groups, except that Pi and Pj are decreased during insulin 
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shock more commonly in those cases over forty years of age. jN'Iuch 
more definite decreases in the height of T waves are noted in the 
3’ounger group in the Leads I and III, where 100 and S3 per cent 
of the cases show a diminution as compared with 57 and 43 per 
cent in the older group. The greatest decreases also occurred in 
in the former group, where the average decrease was 0.7 mm. in 
Lead I and O.S mm. in Lead III, as compared with 0.5 mm. (Lead I) 
and 0.2 mm. (Lead III) in the older group. 


Chakt n''. — L ess Than Forty Years of Age. (6 Cases.) 
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Chart V.— More Than Forty Years op Age. (7 Cases.) 
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The blood-pressure studies in tliese groups show a sj'stolic decrease 
in SO per cent of the older group, whereas the younger patients show 
no definite change. There are no significant differences in the 
diastolic and pulse-pressure readings of the two groups. 

Slurring of the Q-R-S eomplexes in two or more leads, inversion 
of Ti and 7;, low voltage, delayed conduction time and depressed 
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S-T segments are generally accepted electrocardiographic criteria 
of mjmcardial change, liy these standards, the heart muscle ot 
only one of this group can be adjudged normal, and interestingly 
this individual is the diabetic with acromegaly. Slurring of the 
Q-R-S complex in two or more leads Avas the most eommon abnor- 
mality encountered in this group of diabetics with supposedly nor- 
mal heart muscle. More significance attaches to this circumstance 
when it is appreciated that two youths aged fifteen and seventeen 
years are included in the group under consideration. 

From an analysis of the electrocardiographic responses to insulin 
shock, both in this study and in previous reports, the_ changes in 
the T wave obviously constitute the most constant finding. Other 
alterations occur, but they are neither constant nor common. In 
fact many of them would seem to depend upon the preexistence of 
some serious myocardial lesions,^^-^® but flattening and inversion of 
the T waA’e occur commonly in the apparently normal heart as a 
response to insulin shock. Of the duration of these changes there is 
no exact information, but even the most serious alterations in 
conduction apparently are transient. 

Every gradation of pathologic and prognostic significance has 
been given to inversion of the T wave of the electrocardiogram. 
The occurrence of this change in certain leads has been noted on the 
administration of quinidin, digitalis and epinephrin. Smith®® deter- 
mined negativity of the 2' wave on ligation of the left coronary 
artery in dogs, and Parkinson and Bedford'^® concluded from a com- 
prehensive study of the electrocardiographic course of coronary 
thrombosis that the negative T wave even in Lead III may con- 
stitute the sole residimm of an earlier cardiac infarction. While 
heartily subscribing to this possibility, such a grave background 
for any appreciable proportion of the instances of inverted 2' waA’^es 
AAmuld seem highly improbable. Katz,'*^ in an exhaustiAfe critique 
of the matter, decided that the “inverted T AvaAm is not pathogno- 
monic of any clinical entity, but is rather to be regarded as the 
result of a disturbance in the pathiA'ay of retreat, which simulates 
persistence of actiAuty in the apical region of the left ventricle, 
unless its cause can be shown to be a shifted anatomical axis or a 
changed capacity of the skin.” 

In his earlier work Haynal®‘‘ leaned toAvard a hypoglycemic expla- 
nation for the electrocardiographic changes noted under insulin, 
but the report of Haynal, Vidovszky and Gyorgi®^ strongly supported 
a direct action upon the myocardium. Particularly is this position 
defended by their clinical experience of a failure of intravenous 
glueose injeetions to relieve the electrocardiographic changes. 
Schaffer, Bucka and Friedlander®® used the same cAddence in faAmr 
of a direct action of insulin upon the myocardium. Indeed, pro- 
phylactic doses of glucose intraA’^enously have in their hands failed 
to prevent the T wave ehanges. On the other hand, both of these 
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groups of workers strongly recommended the cautious exdiibition 
of insulin with adequate glucose to prevent hypoglycemia in diabetic 
patients with myocardial degeneration. Lauter and Baumann^^ 
suggested that the earliest reaction to insulin in the form of an 
increased minute output of the heart is not shock in the ordinary 
sense but an expression of carbohydrate need. Whatever the ulti- 
mate explanation may be, there is a growing sentiment in favor of 
Budingen’s^® practice in the use of glucose in myocardial affections. 
In view of his reports and isolated clinical experiences in other 
hands, advantage may be expected from the rational exhibition of 
glucose not only in the anginal type of cardiac distress, but also in 
congestive heart failure. If further evidence on this point be 
necessary, the remarkable success of Smith and his co-workers^® 
in the relief of congestive heart failure by means of a high carbohj’’- 
drate diet may be quoted. Such results serve to emphasize the 
importance of an available source of energy to the heart, and, 
given a fundamental error in the metabolism of the most important 
of these sources, glucose, an added significance attaches to the study 
of the myocardium in diabetes mellitus. 

Summary. 1. As in diabetes mellitus there exists an inability of 
the tissues to utilize glucose, a certain handicap falls upon all tissues, 
including the heart, in the limitation of a readily available source 
of energy. Coupled with this distm-bance in metabolism is a 
definite tendency for the development of atherosclerosis in these 
individuals. A serious obstacle to proper function is thereby thrown 
on the myocardium through impaired coronary circulation. 

2. In the face of such disadvantages insulin imposes a further 
theoretical chance of injury through the induction of hypoglycemia, 
to which may be added other adverse effects. Experimental and 
clinical evidence indicates that this hazard is real, as is confirmed 
by the present study of 11 patients during insulin shock. 

3. Particular importance attaches to the establishment of common 
changes in certain of the component waves of the electrocardiogram 
and to less common but more serious errors in conduction during 
insulin shock. 

4. Because of the gravity of the changes noted in the presence of 
myocardial lesions, particular caution is enjoined in the use of 
insulin in such patients. Where any question as to myocardial 
competency exists, the avoidance of hj'poglj'^cemia must be insured 
by an adequate coverage of insulin through concomitant intravenous 
glucose injections, even though there is no agreement as to the 
causal relationship of the depressed blood sugar. 

5. The practice of inducing insulin shock for whatever purpose 
is unphysiologic, and in view of possible myocardial injury its 
occurrence cannot be condoned if avoidable. 

Note. — ^The tcctnical assistance of Mrs. William A. Werrell is gratefully acknowl- 
edged. 
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DIABETES MELLITUS. 

A Review of 1073 Cases, 1919-1929. 

By Leonard F. C. Wendt, M.D., F.A.C.P., 

CHIEF OP DIABETIC SERVICE, THE GRACE HOSPITAL, 

AND 

Franklin B. Peck, A-B., M.D., 

.\SSIST.VNT, DIABETIC SERVICE, THE GR.<.CE llOSPITAE, DETROIT. 

The following study was made for the purpose of organizing this 
material into a form whereby it would be available for comparison 
with the statistics of other observers; and it is concerned with a 
series of 1073 cases of diabetes taken from the Grace Hospital 
records and the office histories, between the years 1919 and 1929. 

Each history has been gone over individually, and an effort made 
to classify the cases into the groups most suitable. As in any large 
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series of cases, difficulties arise in classification. The aim has been 
to keep the groups as sharply demarcated and as definite as possible. 
Naturally, some cases fall into more than one ^ group, especially 
when one is dealing with etiologic factors and with complications. 
There is another factor of error which should be mentioned : some 
of the earlier records from the hospital and the clinic were incom- 
plete, as the patients usually were admitted in coma, and did not 
revive sufficiently to answer questions. 

The clinic cases, when compared with those of the private patients, 
showed some marked differences, especially in regard to heredity; 
this factor occurring with almost double frequency in the patients 
of superior intelligence, due to the individual’s greater knowledge 
of the pertinent facts of the family history. No separation has been 
made between the cases before insulin and after its use was begun; 
the group will be restudied from this standpoint at the end of the 
ten-year period, and then will be compared with this review. 

Age and Sex. In the entire scries of 1073 cases, there were 379 
males, and 694 females, a percentage of 35.3 and 64.7 respectively. 
The Jewish race contributed 370 cases, 34.5 per cent of the total. 
As may be seen from Table I, there Avas an almost equal incidence 
of males and females in the first three decades, after which the 
male incidence remains at about the same level from the age of 
thirty to sixty years, Avhile there is a remarkable rise in the female 
incidence from the fourth to seventh decades. Thus, the greatest 
number of cases occurred in females between the ages of forty and 
sixty years, when there Avere only 148 males, against 388 females. 
It is interesting that beloAV the age of thirty years, the males pre- 
dominated by 69 to 66. 

Table I. 


Age group. 

iUnlcs. 

Fomalp.s. 

Total. 

Per cent. 

1 . . . . 

. . . . 12 

3 

15 

1.4 

2 ... . 

.... 25 

26 

51 

4.7 

3 ... . 

. . . . 32 

37 

69 

5.5 

4: ... . 

.... 70 

94 

164 

15.2 

5 ... . 

.... 75 

172 

247 

23.7 

G ... . 

.... 73 

216 

2&9 

26.9 

7 ... . 

.... 77 

127 

204 

19.0 

8 ... . 

.... 14 

19 

33 

3.0 

9 . . . . 

. . . . 1 


1 

0.01 

Total . 

.... 379 

694 

1073 

99.4 


The highest incidence of the disease was found to be at the age 
of obesity, as has been stated by all observers, particularly Joslin,^ 
and the almost double occurrence in the female past middle life 
would seem to point to some etiologic factor present at this time, 
and attributable, directly or indirectly, to sex. By far the greatest 
number of cases Avas in the obese female fifty to sixty years of age, 
Avhen there Avere almost three times as many cases as were seen in 
any other period group. John,^ in two series of 1000 cases each. 
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found an almost equal incidence in males and females in the first 
group (January, 1927) ; and a female preponderance of 36.9 per cent 
in the second 1000 cases (August, 1928). He was unable to explain 
this variation. 



Onset. Factors. The histories were gone over in detail to find 
what symptoms were present at onset, and as nearly as possible 



55 


WENDT, peck: diabetes IMELLlTUS 


to determine the etiologic factor. At times it was impossible to make 
any decision as to the latter, and in such instances these precipitating 
factors, although not necessarily etiologic jn the produc^on of the 
disease, were grouped as being of causal importance. They were 
coincidental at least, possibly predisposing causes. The__result of 
this grouping is shown below: 


Table II. 

Onset factor. 

Obesity 

Acute infection 

Heredity . . . 

Physical or mental strain 

Goiter 

Furuncle 

Tonsillitis 

Syphilis 

Carbuncle 


Cases. 

619 

22S 

159 

127 

96 

61 

39 

35 

25 


Per cent. 

57. S 
21.2 

14.8 

11.8 
8.9 
5.7 
3.6 
3.0 
2.3 


We wish to call especial attention to the fact that 3.9 per cent of 
these patients suffered from an attack of tonsillitis some time near 
the onset of their symptoms; also the physical and mental-strain 
group. Whether or not there is such a group at all is a debatable 
question. Joslin, in a personal interview, stated that he had seen 
no case of diabetes arising from mental strain. We feel that there 
is such a group, and have endeavored to put into it all such cases 
which might be so classified, that we might see how large this group 
would be. The result was rather startling, as there were 127 such 
cases. It is well known that glycosuria does occur in periods of 
mental stress in apparently normal individuals. During the recent 
stock-market flurry we received 3 cases of glycosuria of this type in 
one week. One of these proved to be a transient glycosuria, with a 
normal glucose-tolerance curve; the second was a renal glycosuric; 
while the third. Case 902, was not unusual. This man’s sj'^mptoms, 
intense thirst and polyuria, began with great intensity immediately 
following reverses on the stock market. His blood sugar the follow- 
ing day was 400 mg., and the urine was loaded with sugar, acetone, 
and diacetic acid. His carbohydrate tolerance at the beginning of 
treatment was only 50 gm. daily, but two months later he had in- 
creased this amount to 400 gm. It is quite probable that he was a 
potential diabetic before this occurrence, but he had had manj'^ 
urinary^ examinations previously, and had never shown any sugar. 
The point we wish to make is that the anxiety and mental strain 
were sufficient to tip over his carbohydrate metabolism to such an 
extent that he developed typical diabetic symptoms and laboratory 
findings. He was in a moderately severe acidosis when first seen, 
and might easily have gone into coma. We believe that this nervous 
factor is not regarded as being of sufficient importance, and wish to 
call attention to it. The stress of multiple operations is likewise of 
some importance, and we have thrown these cases into this same 
group. 
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Goiter also shows a rather high incidence in this series. Again, 
it is impossible to state that it is causative. We have had several 
severe cases of diabetes, with coincident goiter, which have been 
markedly improved by thyroidectomy. Any series in this locality 
would show a high goiter incidence, due to the endemic character 
of this disease. Our experience has been that the diabetes associated 
usually is benefited by goiter management, although we would 
hesitate to say the diabetes is primarily caused by the hyperthj'^- 
roidism. It should be considered as a predisposing cause. 

Heredity and familial factors were found to be present in 159 
cases, or 14.8 per cent of the total. Joslin® gives 21 per cent; John^ 
found 9.7 per cent, and 10 per cent in his two series. Von Noorden, 
in 1917 (cited by Joslin), gave the occurrence of this factor as 25.4 
per cent. There is considerable variation in the reports from various 
clinics, a difference caused mainly by the different types of patient 
treated. We found a great difference in this regard between the 
patients treated at the clinic and those seen in the office. The ai'^er- 
age charity patient whom we see often does not know from what his 
parents died, and but extremely few have any idea about affairs of 
the remoteness of grandparents. It is interesting to note that last 
October, when Dr. Joslin visited our clinic at the Grace Hospital, 
out of 14 diabetic children in the gathering, 8 had diabetic relatives. 
All authors have remarked about the familial occurrence of this 
disease, and it is probable that could we obtain complete family 
records, we would be startled at the result. Our office patients had 
a familial history in 65 per cent of cases; the clinic patients show only 
33 per cent. 

Acute infections have been variously attributed to be a cause of 
diabetes. We found 228 patients, or 21.2 per cent who had a his- 
tory of having had some acute infection at or reasonably close to the 
date of onset of their diabetes. It is remarkable that in childhood, 
when the acute infections are at their height, diabetes is compara- 
tively rare. It occurs chiefly in the era of degenerative diseases. 
In no instance have w'e been able to determine that the diabetes was 
directly due to an infection. Some children developed symptoms 
following the occurrence of several of the childhood diseases in 
rapid succession. Dr. F. A. Weiser has a case in an adult in which 
symptoms began with abdominal cramps, fever and vomiting. 

The most marked onset factor in this series, as in all others, is 
the occurrence of obesity, 57.8 per cent of all our cases. By obesity 
we mean at least 20 per cent overfreight for height. Joslin found 
77 per cent who were overfreight at onset. ^ He states that o\'er- 
height in children is as important as overweight in the adult; we 
have found this principle to be true in our private patients, but were 
unable to obtain complete records in all the hospital cases. 

"‘Syphilis is a rarity in a diabetic clinic,” states .Joslin (p. 17.3). 
Rose'nbloom,^ found 11. .5 per cent among a series of 139 cases. Dr. 
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F. S. Perkin recently stated that the incidence of lues among the 
diabetics at the Eeceiving Hospital is very close to the figure. Our 
own series contains 35 cases, or 3 per cent, having a positive (4+) 
Wassermann. A differentiation must be made between two groups 
of glycosurics with lues; namely, the sj^philitic who develops dia- 
betes, and the diabetic who develops syphilis. Those syphilitics 
who develop diabetes will do well on antiluetic treatment, and their 
diabetes will usually be benefited by such treatment. The diabetic 
who contracts lues, will do very badly on antiluetic treatment. 
This lack of differentiation is probably the reason some men have 
stated that diabetes contraindicates the use of arsphenamin. We 
have had no difficulty in this regard except with the diabetic who 
contracts syphilis, and this occurrence is fortunately rare. One case 
(No. 853) deserves especial mention. This patient died in coma 
which followed severe convulsions, seemingly brought on originally 
by hypoglycemia, but not relieved by glucose. The blood sugar 
shortly before death was 350 mg., and the urine contained sugar, 
but no acid bodies. Autopsy disclosed generalized cerebral and 
vascular syphilis. It is stated in the literature (Joslin®) that dia- 
betes inhibits the development of tertiary and neural manifesta- 
tions of syphilis, and it is possible that in this case good diabetic 
management flared up the latent process, resulting in convulsions, 
and ultimatelj^ death. Such cases should be watched for, and 
reported in the future. Warthin® reported 6 cases of latent syphilis 
in 1916 which were associated with diabetes. 

Relationship Between Obesity, Age-incidence, Arteriosclerosis and 
Gangrene. An interesting parallelism is shown in Chart II between 
age-incidence, obesity, arteriosclerosis, and gangrene. The curve 
for age incidence and obesity is of almost identical shape, with the 
peak of the curve falling in the forty to sixty-year age group. The 
height for arteriosclerosis is reached at fifty-five to sixty-five years 
of age; while gangrene, as would be expected, was highest at sixty- 
five years. It should be noted that the younger age groups were not 
free from arteriosclerosis which occurred as early as the second 
decade. This quartet, obesity, diabetes, arteriosclerosis, and gan- 
grene follow each other so closely that they all seem to be dependent 
upon similar factors. 

Complications. Diabetes has been well called a disease of com- 
plications. An idea of the frequency of occurrence of these may 
be gained by perusing the table on page 59. 

As with most groups, it seems that the greatest difficulty Avas 
with the arteriosclerosis cases. It Avas likewise the highest per- 
centage complication AA'hich aa'c had, namely 21.5 per cent. It 
begins early, and rises to almost the same peak as the occurrence of 
diabetes. One AAmuld expect to find more cases in the later age 
croups, but the duration of the diabetes seems to be an important 
factor. Almost half of the arteriosclerotic cases developed gan- 
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grene eventually. Only 13.2 per cent showed hypertension with 
their arteriosclerosis; sorne cases having the greatest involvement, 
had normal or subnormal blood pressures. About one-fourth of the 
cases of gangrene came eventually to amputation. Two patients 
have had both legs amputated at the thigh. Another has lost both 
legs and one arm. These patients are usually not very severe dia- 
betics, and as a rule do well after the source of their infection has 
been remov^ed. We feel very acutely the need of an effectual method 
of preventing gangrene in these patients. We have had them develop 
gangrene of an extremitj'’ while under good hospital control, a verj"^ 
distressing accident. 
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Coma occurred 127 times in 11.8 per cent of the cases. It is 
especially troublesome among the younger age groups, possibly 
because they are the more severe diabetics and more apt to be indis- 
creet in diet. Coma reached its highest incidence during the second 
decade, arteriosclerosis in the sixth. 

From thirty years of age onward coma maintains an almost con- 
stant level in this series. There have been fewer cases in the past 
year.^ Even the less intelligent patients in the clinic are apparently 
learning about the pitfalls to be avoided. They now come in in 
acidosis; and they Icnow that they have diacetic acid in the urine; 
tiiey are aware of its significance, and want something done about it. 
This IS a very gratifying change, and we feel that it is due to the 


60 


■ttT2NDT, peck: diabetes MELLITUS 


constant repetition of the teaching in the clinic. They are tauglit 
the diacetic acid test as well as Benedict’s sugar test. 

It is not necessary to use glucose in the treatment of the a^^erage 
case of coma or acidosis. The patient usuallj’- has enough excess of 
sugar, and if sufficient insulin is given, he can overcome his acidosis 
without added sugar. Occasionally we use it when the patient 
becomes sugar-free and still has acid bodies present; but then we 
give food instead of glucose. Large doses of insulin are likewise 
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usually unnecessary. The patient should be put to bed, kept warm, 
given fluid, insulin and caffein. We rarely use doses of insulin to 
exceed 20 units, but give it often, depending upon the glj^cosuria 
as a guide. Too much insulin may cause anuria. 

The acute infections, tonsillitis, abscesses and furuncles usually 
have responded to treatment with no particular difficulty since the 
advent of insulin. In making this study, it was noted that the cases 
before the insulin era almost without exception died; most of tlie 
hospital admissions at that time were for gangrene or coma. This 
state of affairs has changed remarkably since 1923, and we are 
interested in making this study again after ten years of insulin. 
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There will unquestionably be quite a difference in the mortality 
rate bj'^ eliminating those cases before 1923. 

“Neuritis,” using the term in a rather vague way, has been pro- 
ductive of a great amount of difficulty in treatment. By this term, 
we here mean that group of cases who complain incessantly and 
continually about pains in various regions, especially the lower 
extremities. Some of these people actually have severe pain, and 
are difficult to manage, but show few signs. It is a symptom not 
confined to the older age groups. Fifty-three patients, 5 per cent 
of the group, have had this sj^mptom. It is probably not a true 
neuritis, in most cases. The pain is not stationary, but as a rule 
first one place and then another, and there are no physical findings 
of note. 'One patient (No. 717), an arteriosclerotic seventy years of 
age, had such severe pains in the legs that she eventually came to 
amputation before relief could be obtained. Another (No. 353), a 
female aged fifty years, a mild diabetic, was completely relieved by 
an epidural injection made by Dr. Bunten. She recently died after 
a three days’ illness with Ludwig’s angina, but was sugar-free during 
her last illness. It is noteworthy that these patients complain of 
more pain when they have high blood sugars and an uncontrolled 
diabetes. They should be warned however, that the pain is apt to 
persist after normal blood sugar levels are obtained, perhaps for 
several months after, but as a rule they do get better. Another 
woman (No. 840) had severe pain in the legs for six months after 
ideal control with normal blood sugars and a sugar-free urine. No 
other treatment was administered; she was persistent with her 
diabetes management, and eventually became free from pain. It 
is necessary to keep these patients sugar-free and under good control 
for long periods, and we feel that occasional lapses of treatment with 
glycosuria cause return of pain. Woltman and Wilder'® recently 
reported a series of cases in which a definite neuritis with necrosis 
of the nerve was found at autopsy. It is likely that some of these 
cases in which pain persists would fall into that group. 

'Tuberculosis occurred in 42 cases, 4 per cent of the total. These 
patients do very well as soon as the diabetes is controlled, and an 
adequate diet, with rest, ,is provided. As in the presence of any 
type of infection, they will require more insulin. We have never 
seen the insulin do any harm, and are feeding them very high diets, 
with enough insulin to keep them sugar-free. Any diabetic who is 
not doing well should have his chest examined by Roentgen ray, if 
no other explanation can be found for poor progress. We have 
discovered several unsuspected cases by this procedure. One patient 
(No. 462) was found with a generalized tuberculosis of the lungs 
and with multiple tuberculous ulcers of the bowel and was still 
up and working. He also had a positive Wassermann and some 
spinal cord symptoms. His mother is diabetic. 
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Insulin. There were 315 insulin cases, 29.4 per cent of the series. 
The percentage would be higher if we excluded the cases treated 
before 1923. At present about one-third of all our patients arc 
taking insulin, another third take it irregularly for emergency use, 
as during infections, and a final third hare been able to do without 
it entirely. We have liad no so-called insulin refractory cases. 
There have been 2 deaths from the improper use of insulin. In 
1 case a patient was given 90 units by his physician, and died on 
admission to the hospital. The other case became rapidly sugar- 
free following the drainage of a large abscess, went into insulin 
coma with previously excreted sugar in the bladder urine, and was 
given more insulin when this bladder specimen was examined and 
sugar found. These unfortunate accidents impress one ^\’ith the 
care necessary in teaching patients, nurses and even physicians. 
One must be sure that the bladder is empty before being certain 
of glycosuria, as the urine then being excreted may be sugar free, 
but on mixing with previously excreted urine in the bladder, may 
give a false positive reaction. 

We seldom find it necessary to use large doses of insulin, and 
consider it safer to use the smaller doses, repeated at more frequent 
intervals as found necessary. Most of our patients take but 2 doses 
daily, and rarely over 20 units at a dose. Reactions have been 
considerably more frequent in the past year and a half due to the 
reduction in the amount of fat in the diets. This fat seems to have 
a buffering effect on the insulin, and to some extent gives it a slower 
action. After taking this factor into consideration, the difficulty 
was obviated, and Ave find that we are now using less insulin on these 
patients. 

Cholesterol. For the past year we have made more and more use 
of this valuable estimation. It seems to be a fair measure of the 
success of the diabetes management. The highest reading in this 
group was 722 mg. per 100 cc. Those patients doing well have 
normal cholesterol figures. Our teclmician, Miss Edna Olseii, has 
been doing cholesterol estimations along ivith the glucose-tolerance 
tests, and finds an interesting rise in the cholesterol with the blood 
sugar rise, and she is reporting this more completely. We believe 
the cholesterol determination is A'aluable in detecting the occasional 
patient who starves for a day before coming to the clinic, in order 
to give a good blood sugar report, and, ivith Helen Hunt,” that it 
is of even more value than the blood sugar in determining control 
of diabetes. 

Blood Sugar. The highest blood sugar in this series was 725 mg. 
The lowest was 30 mg. (No. 732), the latter with no symptoms of 
hvpoglycemia. John, in 1927,^= reported hypoglycemic reactions 
with high blood sugars; and this condition has occurred in several 
patients of this series. One case was especially interesting. Case . 
No. 671, a deaf mute, was admitted because of the difficidty 
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she would have a severe insulin reaction. The insulin dosage wa: 
adjusted many times, but without overcoming the difficultv 
1 mally she was fed an equal meal every eight hours, and blood- 
sugar estimations continued each two hours as before, with th( 


64 


WENDT, peck: diabetes JIELLITUS 


result that the curve quicldy smoothed out, and we were able to 
maintain her comfortably with practically normal blood sugar 
readings throughout the twenty-four hours, and with only one-half 
the amount of insulin formerly used. She continued to keep her 
meals as far apart as possible after discharge, and has continued to 
do well. Since this time we ha'\'e used this method in several other 
cases who were difficult to maintain sugar-free, and it has worked 
quite well, except for the inconvenience of the unusual hours of 
eating. • 

Mortality. Including the heavy toll for the three years before 
the advent of insulin, the mortality for this series was 11.5 per cent. 
It is considerably less at the present time, but still leaves much to 
be desired. We have less coma, but arteriosclerosis and gangrene 
go onward, and the hospital beds are filled with these unfortunates. 
The general death-rate still continues to rise in spite of insulin, as 
shown bj'^ the appended chart of diabetes in the State of Michigan. 
If this chart is analyzed into age groups, it is seen that below the 
age of nineteen years there has been a goodlj’’ decline in the death 
rate since insulin. The total number of deaths below forty years of 
age also shows a very slight decline. From the fourth decade 
onward, the rate is rising. At least we have apparently been doing 
something for the youngsters, as this drop must be due to the 
decrease in the coma deaths. But arteriosclerosis and gangrene 
remain, and we are now carrying on the children long enough to 
develop these changes, when formerly they died in coma. The 
general death rate will continue to rise as long as we have no solu- 
tion for the problem of arteriosclerosis. 

Summary. 1. A series of 1073 cases of diabetes is presented. 

2. There were twice as many females as males. 

3. The age of obesity was the age of diabetes, of arteriosclerosis 
and of gangrene. 

4. Diabetes may develop following excessive nervous and mental 
strain, and this type is usually mild. 

5. Familial factors were found in 14.8 per cent, and there is a 
much higher incidence among the more intelligent classes. 

6. Syphilis is probably not as uncommon among diabetics as has 
been supposed. A case of latent syphilis might possibly become 
activated under good diabetic management. 

7. Coma and arteriosclerosis are the chief complications. The 
former may be eradicated by educational measures plus insulin. 
The latter remains as our toughest problem, and is the cause of the 
rising death rate from diabetes. 

8. Insulin is necessary for about one-third of our diabetics, must 
be used temporarily for another third, while the remainder can 
get along without it. Large doses are usually not necessary. Glu- 
cose is not necessary in the treatment of most cases of coma. 
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9. The cholesterol determination has been of value in following 

the progress of cases. i • j • 

10. A more nearly constant blood-sugar level may be obtained m 
some patients by feeding them every eight hours, and less insulin 

is used by so doing. . , 

11. The mortality rate is still rising. Arteriosclerosis is now our 

greatest problem in diabetic management. 
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HYPERTHYROIDISM AND ASSOCIATED PATHOLOGY. 

By William Lewhs, M.D., 

ASSISTANT IN PATHOLOGY, HARVAnD MEDICAL SCHOOL; FORMERLY RESIDENT PATHOL- 
OGIST, NEW ENGLAND DEACONESS HOSPITAL, BOSTON. 

(From the Lahey Clinic and the Pathologic Laboratory of the New England 
Deaconess Hospital, Boston, Mass.) 


This article comprises a study of 12 necropsies on patients that 
suffered from hyperthyroidism. The series covers the period to 
1930, from 1923, which year denoted the advent of iodin therapjL^ 
It is therefore representative of what might be termed the iodin 
era of thyroid disease. Reports on the general pathology in hyper- 
thyroidism antedate this period and consist mostly of those by 
Muller (1893),2 Simmonds (1911),3 Matti (1912),'* Pettavel C1912),5 
Capelle and Bayer (1913),® Fahr (1916 and 1921),7' « all of which 
are of value in affording an extensive summary and bibliography 
of the German literature, Blackford and Freligh (1916),” Goodpas- 
ture (1921),“- 11 Wilson (1923) ,1” and Holst (1923) .« These reports 
also antedate the principal woi'k on the association of the basal 
metabolic rate, and therefore lack one of the prineipal eriteria for 
estimating the degree of thyroid overactivity. 

The individual pathology of the thyroid gland was fully demon- 
strated by Marine.i^' i”' i”- i’^ Marine pointed out that in dys- 
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tlijToidism tlie essential physiologic disturbance is an insufficiency 
of iodin, that lij'perplasia of the gland is compensatory, and that 
the degree of In-perplasia varies inversely with the iodin content. 
The so-called endemic goiter represents a persistent or recurring 
deficiency disease, a deficiency of iodin. 

Clinical Data. Of the 12 cases, 3 died without operation. 
In Case 1, death occurred suddenfy from auricular fibrillation and 
Cheyne-Stokes respiration, developing after a pre-operative sub- 
cutaneous injection of scopolamin and morphin. Case 2, with long- 
standing thyrotoxicosis and cardiac decompensation, was comatose 
on admission and died from auricular thromboses and multiple infarc- 
tion. Case 7 died of subacute, glomerular nephritis. None of the 
3 showed thymicolymphatic hj’perplasia. Of the 9 operative cases, 
2 died clinically of postoperative storm and at autops.y showed thy- 
micolymphatie hyperplasia, and 3 died with questionable postoper- 
ative storm but without thymicoljnnphatic hyperplasia at autopsy. 

Sex and Age. Eleven were females, all married. The 1 male 
patient was 1 of the 2 cases dying of postoperative storm with thymi- 
colj’^mphatic hyperplasia. The most common age period at death 
was fifty to sixty, which decade includes 7 patients. One patient 
died at twenkY-tn'o years of age, 3 at forty to fifty years, and one at 
sixty-four years. 

Dttraiion. A striking feature in most instances is the long dura- 
tion of goiter and symptoms. The longest history of goiter is thirty- 
five years; the shortest is three months. The longest duration of 
symptoms is sixteen years, questionablj-, but definite!}’' eight years 
in the next; the shortest duration of symptoms is about two and a 
half months. Previous to the use of iodin, the group most liable 
to die in thyroid crisis or postoperative storm were those under 
thirty 3’ears of age, with fairly rapidly-developing disease, on an 
average of nine months’ duration ; Plummer showed that nine montlis 
was the duration period at which the greatest number of deaths 
occurred.® 

Symptoms. S}’mptoms of thyroid overactivit.y were prominent 
in each case, and were accompanied by correspondingly high basal 
metabolic rates. The highest metabolic rate was -flOO, present 
in the youngest patient. Pre-operative iodin therapy brought a 
decreased rate in ail cases. 

Cardiac a 7 id Ihjpertensive State. Of tlie 12 cases, all had tachy- 
cardia, 7 had irregular rhythm listed as fibrillation, and 2 had 
marked irregularity and decompensation. ITj’pertension, with a 
blood pressure above 160, was present in 4 patients, aged, inciden- 
tally, fort.\--fi\’e to fift}--nine .years; all 4 had th.yrotoxieosis with 

fibrillation. r i 

Pathologic Anatoaiy. Thyroid. The pathology of the th.ATOid 

f^lands in this series falls into two main groups. On the one hand are 
7 cases, showing primar.v h.vperplasia of the follicular cpithelnun. 
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Involution of the epithelium, which can occur spontaneously or after 
the administration of iodin, is considei'cd jiresent in an early stage 
when the epithelium is columnar and the colloid content of the 
follicles small, in a moderate stage when the epithelium is cuboidal and 
the colloid content moderate, and in a late stage when the epithelium 
is flat and the colloid content abundant. _ The remaining 5 cases, 
classified as endemic goiter, are characterized by irregular foci of 
hj’perplasia and degenerative or involutional changes. ^ Case 3 
differs, however, by having multiple adenomatous foci, discretely 
encapsulated and undergoing secondary hj^perplasia. The size of 
the gland was incomplete for most cases, lacking the single and 
combined weight of both operative and postmortem specimens. 
Furthermore the amount of thyroid tissue is by no means propor- 
tional to the severity of symptoms. 

Heart. The largest heart weighs 510 gm., the second largest 
500 gm., and each shows hj^iertrophy of the muscle fibers. In the 
first, aortic stenosis, and in the second, marked hj'pertension is 
probably the cause of the hypertrophy. The smallest heart weighs 
230 gm. The average weight of the ten hearts, excluding the one 
affected bj’- aortic stenosis and the one by hjTpertcnsion, is 327 gm. 
The sizes of the hearts are roughly parallel to the duration of the 
disease bj^ symptoms; but it should be noted that the higher blood 
pressures have a similar crude correspondence. With the exception 
of the scarred, stenosed aortic valve, suggestive of an old rheumatic 
endocarditis, in Case 9, valvular lesions were essentially absent. 

Sclerotic changes in the coronary vessels are marked in 2 cases 
(1 and 3), each of whom was in the arteriosclerotic age, had hyper- 
tension and auricular fibrillation, and showed comparable sclerosis 
of the aorta and cardiac hypertrophy at autopsy. 

Changes in the myocardium are of note in 3 cases. There is a 
small amount of sclerosis in Case 1, in addition to the marked hyper- 
trophy, and also in Case 3. Case 2 liad a moderate degree of sclerosis ; 
each auricle, however, has a firm thrombus adherent to the appen- 
dage. Two cases (7 and 9), show myocardial changes that are 
apparently postrheumatic. Of the 2 patients dying with thymico- 
lymphatic hyperplasia, in 1 (Case 5) interstitial edema and slight 
fraying and loss of striations suggest a slight toxic myocarditis; in 
the other (Case 12) the heart is essentially negative. 

Aorta. Six of tlie 12 aortm have some degree of arteriosclerosis; 
6 are essentially normal. In 2 cases (1 and 3) fairb’- marked athero- 
matous changes, loss of elasticity, thickening of intima, and scat- 
tered calcified plaques are present. To some extent the cases with 
the more marked arteriosclerosis are those with the longest duration 
of thyroid disturbance; but it should be noted again that the higher 
blood pressures have a similar crude correspondence. 

Kidneys. In only 2 cases are very marked renal changes present: 
several foci of infarction in Case 2 and subacute glomerular nephritis 
m Case 7. The older individuals have, in accordance with the age 
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and cardiovascular condition, a moderate degree of chronic '^^ascular 
nephritis. The average weight of the kidneys is 139 gm. 

Lungs. Changes occur mostly from postoperative complications 
or secondary to cardiac decompensation. Bronchopneumonia ivas 
a primary fatal factor in 4 instances, (Cases 4, 6, 10, 11) all post- 
operative deaths; Cases 10 and 11 had the inhalation type of 
bronchopneumonia with acute inflammatory reaction in bronclii 
and trachea. In 2 cases (3 and 7), bronchopneumonia was a con- 
tributing factor. In 3 cases chronic passi^’e congestion is present, 
moderate in Case 1, which died suddenly on pre-operative prepara- 
tion, fairly marked in Case 2, whicli had auricular thromboses and 
fibrillation, and very marked in Case 9, the only case to show numer- 
ous heart-failure cells. The 2 cases, dying in postoperative storm 
and showing thymicolymphatich 3 'perplasia, had injected, soggjdungs. 

Liwr. There are onl}’' minor pathologic changes. In one excep- 
tion, Case 3, the liver is small, dense, weighs 960 gm., and has some 
cirrhosis suggesting a toxic or alcoholic basis. 

Associated Endocrino'pathy. Thj^mic h.yperplasia is definitelj’’ 
present in 2 instances, both with primarj’’ hyperplasia of the thyroid. 

In Case 12, the thj'mus weighs 40 gm., is wedge-shaped, measur- 
ing 10 cm. long, 4 cm. wide, 1 cm. thick, and in the bod.y reached 
from above the sternoclavicular joint down to the third costal 
interspace. Microscopicallj’', it has well-developed thj’mic tissue. 
There are generalized lij'^perplasia and congestion of the l^onphatic 
sj’’stem. But the spleen, pancreas, and adrenals are negative. In 
Case 5, moderate tltymic hj'perplasia is associated with mesenteric, 
intestinal, and splenic Ijonphoid hj^perplasia; the pancreas and 
adrenals are negative. In the remaining cases, the thymus was not 
found at autopsjL 

The spleens show various changes of chronic or recent congestion, 
in keeping with the cardiac state. The pancreases, adrenals, and 
ovaries are essentially normal. 

Discussion and Literature. Thyroid. Of the two pathologic con- 
ditions of the thjToid comprising this series, the cases of primary 
hyperplasia have a history of goiter for three months to tweh'e 
years, or an average of four and two-third years, a history' of symp- 
toms for three months to three and a half j-ears or an average of 
one and a half years. The cases of endemic goiter have a history 
of goiter for fifteen to thirtj^-five years, or an average of tweiit.v- 
three years, a history of symptoms for nine months to sixteen years, 
or an average of five and a half j'ears. In the first group the average 
duration from goiter to symptoms is three years, in the second or 
endemic goiters seventeen and a half years. It can be readil^^ 
realized that a history of goiter of long duration, supplemented by a 
long period from goiter to onset of symptoms, is of definite clinical 
value in the differential diagnosis of these two types. 

The severity of symptoms showed no definite difi'erences in either 
group, and of the 8 cases with marked cardiac disturbance, 4 had 
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primary hyperplasia and 4 endemic goiters. The 2 cases drying in 
postoperative storm and showing thymicolymphatic hj’perplasia 

had primarj'’ hyperplasia of the thyroid. 

OdvdiovcisculciT System. In the estimation of the cardiovascular 
pathology, there should be no failure to make proper allowance for 
lesions due to age and arteriosclerosis, or to some pre-existing.source 
of myocarditis such as rheumatic fever and, in the case of cai’diac 
hypertrophy, to the influence of hypertension. In diabetes, the most 
effective proof that this endocrine disturbance induces or is accom- 
panied by arteriosclerosis is its presence in diabetic children and 
young adults. Likewise the most reliable estimate of the effect of 
iij^erthyroidism on the cardiac anatomy could only be made bj'’ a 
study of cases in the early years of life previous to the onset of 
degenerative changes and unchanged by infectious disease. But such 
a group is difficult to find today. This series includes only 1 patient 
(Case 4, twenty-two years of age) definiteb’’ below the arterio- 
selerotic age. 

The opinions at large on the cardiac pathology in hyperthj^roidism 
are diverse. There is the opinion: 

1. Once generally held and based on clinical rather than patho- 
logic observations that the cardiac damage must be fairly severe, 
exemplified by the statement that “in most cases (of exophthalmic 
goiter) the exophthalmos and grave cardiac disorder cannot be 
relieved by treatment.”^* 

2. That to.xic necrosis in the myocardium may be present directly 
from toxic thyroid secretion; or indirectly, that the increased work, 
demanded from the heart, results in dilatation, then hypertrophy, 
and renders the heart more susceptible to secondary no.xious influ- 
ences.^® 

3. That moderate hypertrophy and dilatation are present with 
fatty degeneration, some interstitial myocarditis with fibrosis and 
lymphocytic infiltration. 

4. Or, as is now generally held, that “with hyperthyroidism there 
is some evidence of focal degenerative lesions of the myocardium, 
but in most of these cases hypertrophy is about all that is found. 
The heart muscle, except for hj'pertrophy, is normal. There is no 
interstitial connective-tissue increase and no cellular infiltration. 
There is no valve lesion and no coronary disease.”®® 

^ In this series, Cases 1, 2, and 3, presenting the most marked car- 
diac pathology, are in the arteriosclerotic age, have arteriosclerosis, 
coronary sclerosis, and a comparable degree of myocardial change. 
In Cases 1 and 3, dying clinically in a manner suggesting thyroid 
storm, death could be partly due to coronary sclerosis, independent 
of any thyroid factors. In Case 2, however, the repeated attacks 
of tachycardia and auricular fibrillation have undoubtedly been 
of serious import in the development of the auricular thromboses; 
but this influence may have accentuated, rather than caused the 
original formation of the thrombi, especially in the absence of a 
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marked degree of m 3 mcardial and coronarj^ sclerosis. Case 8 is 
illustrative of tlie association of marked lij^ertlij^roidism and 
cardiac failure, but Avitb no cardiovascular changes at necropsy. 

The aortie in this series have no other changes than are to be 
expected for the age group. Also, the kidney’s can be considezed 
to have ehanges consistant with age and arterial conditions. 

In necropsy findings on 3 cases of exophthalmic goiter. Muller- 
reported brown atrophy'-, some left ventricular hypertrophy, and 
fat streaks in the heart. Simmonds* in the hearts from 8 cases and 
PettaveP in the hearts from 4 cases of “Morbus Basedowii” found 
onlj'- minor changes, mostl}'- slight fibrosis, which the^^ considered 
of no definite significance. On the other hand, Fahr^ concluded in 
1916, from observations on 7 cases of “ICropfherz,” 5 of Basedow’s 
disease,' 2 of colloid strumas, that overactivity of the tliju-oid has a 
definite toxic effect on the heart. In 2 cases of e.xophthalmic goiter, 
which he stressed, in young women aged twenty-one years, thj^- 
micotymphatie hyperplasia and degenerative mjmcardial changes 
were present. The remaining 5 cases had interstitial m.yocarditis; 
but they were in the arteriosclerotic age and had arteriosclerosis. 
In 1921 Fahr® reported finding some evidence of a to.xic m^'ocarditis 
even in cases of simple goiter. 

In 2 nonoperative cases of hj^ierthyroidism with auricular fibril- 
lation, in which “the cause of death was myocardial exhaustion,” 
Goodpasture^® found fairly large foci of acute necrosis in the myo- 
cardium. Later, he observed the effect of large doses of thj^roid 
gland and thyroxin upon the myocardium of rabbits; tlie animals 
showed characteristic clinical sj^mptoms with definite but relatively 
slight myocardial lesions at necropsjL^ 

Wilson'" reported the cardiac changes in 21 necrops.y cases of 
exophthalmic goiter and toxic adenomatous goiter. The majority 
of hearts showed some degree of hj^pertrophj^ and dilatation, swollen 
fibers, and fatty changes; in only 2 was fibrosis noted grossty. The 
majority of the patients had been over forty jmars of age. Means 
and Richardson^' summarize the necropsy findings on 12 cases (11 
females, 1 male) with exophthalmic goiter, all that occurred among 
5000 necropsies over a thirty-year period at the Massachusetts 
General Hospital; the hearts showed little hj'pertrophj'', and arterio- 
sclerosis when present was compatible with the age. 

Thyimis and Lymphatic System. The 2 cases of thymicotym- 
phatic hyperplasia are outlined in the tables. In each, death was 
presumably associated with status thymicolymphaticus, especially 
since the hearts, lungs, and kidneys present no anatomic changes. 

The association of thymic hyperplasia in hyperthyroidism was 
one of the constant features in the pre-iodin pathologic findings. 
Observations,^- e- 22 mostly from 1905 to 1915, reported some degree 
of thymic hyperplasia in 75 to 82 per cent of cases of exophthalmic 
goiter, even to 95 per cent of postoperative deaths. In one series,® 
thj'^mic hyperplasia was present in all 37 necropsies of cases with 
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active exoplitbalmic goiter dying before forty and 17 of 36 cases 
dying after forty years of age, or a total of 73 per cent of 74 cases. 
In the series at the Massaehusetts General Hospital, a persistent 
thymus Avas noted in 9 of 12 necropsy records, weighing from 4 to 90 
gm., and in 4 of the 9 there Avas enlargement of the spleen and lymph 
nodes compatible with status thymicolymphaticus. To 1919, Eddy^^ 
found in the literature 240 case reports mentionmg the thymus in 
thyroid disease; the thymus was enlarged or persistent in 201, or 83 
per cent. 

Thymicolymphatic hyperplasia maj’’, however, occur more fre- 
quently in cases of sudden death than usually considered. Of 2000 
autopsied soldiers killed in action, Borst and Grace (quoted by 
Sternberg-^) found lymphatie hjqierplasia in 56 per cent, of which 
86 per cent were nineteen to twenty years of age. Of 303 fatal 
eases of influenza OA’^er twenty-fiA'^e years of age, Yamanoi^® found 
evidence of persisting thymus in 26 per cent of 187 men and 20 per 
cent of 116 women. 

Pancreas. The association of the pancreas and thyroid has 
been studied anatomically and physiologically. Joslin and Lahey,^® 
in a thorough revicAv of the subject of hyperthyroidism and dia- 
betes, cite the various reports on anatomic changes. By feeding 
thyroid to animals, hypertrophy of the pancreatic islands has 
developed (Kojima and Hoshimoto). From a study of 4 cases, 
Pettavel® claims pathologic change, especially in tlie islands. In 
Holst’s 10 cases of hyperthjToidism and diabetes, the pancreas 
of 4 showed no change, of 6 the weight was reduced, or number of 
islands reduced, or structures altered. 

From the study of their 75 cases of h 5 q)erthyroidism and diabetes, 
Joslin and Lahey conclude that hyperthjToidism alone is the factor 
that leads to temporary glycosuria after operation for thyroid 
conditions; that the course of diabetes in nontoxic thyroid patients 
is uninfluenced by thyroid disease or removal of goiter; that the 
hyperthyroid patients from physiologic, pathologic, and statistical 
evidence is somewhat more prone to dialDetes mellitus than ordinary 
individuals. It was the association of exophthalmic goiter, glyco- 
suria, and polyuria and the Imown influence of the medulla oblongata 
on carbohydrate metabolism that led Muller* to study particularly 
the nervous system at autopsy in his cases and to seek a possible 
localization of the cause of exophthalmic goiter in the medulla. 

Summary. 1. In hyperthyroidism the anatomic changes in the 
heart and bloodvessels are mainly due to coronary sclerosis, arterio- 
sclerosis, or old rheumatic fever. 

2. Arteriosclerosis, coronary sclerosis, and myocardial fibrosis 
when present are compatible with the age and with each other. 

3. Certain deaths, clinically resembling crisis or postoperative 
storm, can be ascribed, on pathologic examination, partly or largely 
to such causes as coronary sclerosis, myocardial failure, and early 
bronchopneumonia. 
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. 4. There are no significant anatomic changes in the spleen, liver, 
kidneys, pancreas, adrenals, and ovaries. 

5. Compared with the pre-iodin period there are apparently 
fewer medical deaths, fewer cases of thyroid crisis and postoperative 
storm, and a lower incidence of thj-micolymphatic hyperplasia. 

6. Hj'perthyroidism per se has no toxic influence or direct patho- 
logic action on the heart, but indirectly it accelerates the develojD- 
ment and progress of pathologic lesions from other sources by causing 
increased work for the heart, tachycardia, and fibrillation. 
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THYEOmECTOMY FOR THYROTOXICOSIS IN OLDER PEOPLE. 
Report of 200 Cases After the Fiftieth Year. 

By j. M. Mora, M.D., 

AND 

E, I. Greene, jNI.D., 

IKSTBUCTOns IK StjnGEKy, UKIVERSITY OF ILUKOIS COM-EGE OF MEDICIKF, ,\KD 
KORTUWESTEnK UKIVERSITY MEOIC.^P SCHOOI,, RESrECnVEEr, CHIC.^GO. 

(From the surgical sen-ice of Dr. H. M. Richter.) 


On-e does not ordinarily think of thyrotoxicosis as occurring in 
older individuals. It seems to be generally agreed that the disease 
is essentially an affection of young and middle-aged adults, the 
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maximal incidence being between the fifteenth and fortieth years 
(Marine,^ Hertzlerr Rienhoff^) . Hertzler states, “ The acutely toxic 
goiter (Graves’ type) is most common in early and middle life. The 
secondary toxic tj^^e (adenomas) are most frequent near the fortieth 
year. Those occurring bejmnd the menopause are apt to be long 
standing goiters and are marked by pronounced cardiac symptoms.” 
He quotes Sattler as stating that the most violently toxic forms 
predominate in the fourtli decade. The true degenerative type is 
seen most often after the fiftieth year. 

No critical analyses or studies have been made in thyi’otoxic 
patients in the later decades of life. Buschan,‘‘ in 495 cases of 
hjqierthyroidism, found 31 ivho were over fifty years of age (6.5 per 
cent). Howard® states, “At all events it is very rare after the 
fiftieth year, and when reported it has usually been in males.” 
Because of tlie paucitj'’ of accurate data and because thyrotoxicosis 
appears to go unsuspected in older people, we have analyzed a 
consecutive series of 200 such patients fifty years and older, who 
were subjected to thyroidectomy. 

These 200 cases occurred in a consecutive series of 1060 patients 
operated upon for toxic goiter (IS.S per cent). In otlier words, 
nearly one-fifth of the entire series consisted of patients fifty years 
of age or older. One hundred and fifteen (57.5 per cent) were 
between fifty and fifty-five j'ears, 38 (19 per cent) between fifty-six 
and sixty years, 32 (16 per cent) between sixty-one and sixty-five, 
12 (6 per cent) between sixty-six and seventy years and 3 (1.5 per 
cent) were over seventy-one years of age. Of the latter 3, 2 were 
seventy-six years of age and 1 was seventy-three years at the time 
of operation. The average age of the 200 cases was 56.6 years. 
There were 55 males and 145 females. This is somewhat below the 
usual proportion of women to men, whicli is usually given as 4 or 
5 to 1. 

The series comprised 133 cases (66.5 per cent) of so-called primary 
hyperthyroidism (hyperplastic thyroids) and 67 (33.5 per cent) 
cases of secondary hyperthyroidism (toxic adenoma). This is 
extremely interesting in view of the fact that the toxic nodular 
goiter is said to occur most frequently in later life while the primary 
hjqierplastic type predominates in younger patients. 

The period of duration of goiter varied from one month to fifty 
years. One hundred and nine patients were not aware of any 
thyroid enlargement; 4 were indefinite as to the exact duration; in 
the remaining cases in which definite data were obtainable, the 
average duration was 11.68 years. 

The duration of symptoms varied from two weeks to thirty-two 
years, the average duration of the entire series being 23.2 months. 
In 44 cases, where there was some accuracy as to the knowledge of 
the interval between the appearance of the goiter and the onset of 
symptoms, the average interval ivas found to be 14.5 years. In 
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1 case the interval was fifty years. In 25 instances tlie goiter and 
symptoms appeared coincidcntly. In 1 case tlie symi^toms pre- 
ceded the appearance of tlie goiter b}' se\'en and a half years. 

Study of the symptoms (subjccti\'e and objecti\'e) reveals some 
interesting facts. The outstanding symptoms were weiglit loss 
(84.5 per cent), tachycardia (73 per cent), nervousness (67.5 per 
cent), tremor (55.5 per cent), weakness (43 per cent), palpitation 
(41.5 per cent) and exophthalmos (29 per centi Other less frequent 
and pronounced symptoms occurred as noted in Table I. The 
question of weight loss is extremely interesting. It was the pre- 
ponderant finding in our series. The weight loss in .some of our 
patients was unusual— 1 patient lost 54 pounds in one month, 
another 40 pounds in one month, a third 45 pounds in five weeks, 
a fourth 90 pounds in se\'en months, a fifth patient, while in the 
hospital being prepared for operation, lost 7 pounds in eleven days. 
The average weight loss in 135 cases in which accurate data were 
obtainable was 31.2 pounds. 


■T.^ble I. — Symptoms ENcotrNTERED ix 200 Cases of Thyuotoxicosis in Patients 

Over Fifty Years of .‘\ge. 



Cases. 

Per cent. 


Cases. 

Per cent 

Weight loss 

1C9 

84,5 

Restlessness .... 

10 

5.0 

Tachycardia . 

14C 

73.0 

Diarrhea 

9 

4.6 

Nervousness . 

135 

67,5 

Crying spells .... 

9 

4.6 

Tremor .... 

111 

55.5 

E.xtrasystolcs .... 

S 

4.0 

Weakness .... 

SO 

43.0 

Precordial distress 

7 

3.5 

Left heart enlargement 

So 

42,5 

Dizziness 

6 

3.0 

Palpitation . . 

S3 

41.5 

Sleeplessness .... 

5 

2.5 

Irritability 

60 

30.0 

Psychoses 

3 

1.5 

Bilateral exophthalmos 

58 

29.0 

Systolic and diastolic mur- 



Dyspnea .... 

44 

22.0 

murs 

3 

1.5 

Systolic blow , 

35 

17.5 

Crises 

2 

1.0 

Auricular fibrillation . 

30 

15.0 

Dj'sphagia .... 

2 

1.0 

Heat intolerance and ox 



Left exophthalmos 

2 

1.0 

cessive perspiration 

20 

13,0 

Right exophthalmos , 

1 

0.5 

Cardiac decompensation 

24 

12.0 

Pigmentation , 

1 

0.5 

PoljTihagia 

14 

7.0 

Paroxysm.al t.acliycardia , 

1 

0.5 

Right heart enlargement 

12 

0,0 

Gallop rhythm 

1 

0.5 

Nausea and vomiting 

11 

5 5 

Diabetes 

1 

0.5 

Fatigability . . . . 

10 

5.0 

Pulsus bigoniinus . 

1 

0.6 


Bilateral exophthalmos was noted in 58 cases (29 per cent); 
3 cases exliibited unilateral e.vophthalmos-in 2 cases the left eye 
protruded and in 1 case the right eye was involved. 

The problem of cardiac involvement in thyrotoxicosis lias only 
within recent years received its merited attention. It is being 
emphasized more and more that thyrotoxicosis per se has no destruc- 
tive action on the heart musculature, which can be distinguished 
either microscopically or by interpretation of clinical findings, except 
that which is due to continuous mechanical strain. Lahcy® has 
recently stated that patients without previously existing heart 
damage, relieved of their intoxication by adequate thyroidectomy, 
subsequently exliibit no permanent damaging effects in the heart. 
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Cardiac decompensation associated ivitli lijTiertliyroidism is due 
to the effect of the hj^iertliSToidism upon a previously damaged 
heart rather than the damaging effect of hj^ierthyroidism upon the 
lieart. The relative infrequency with which cardiac complications 
occur in young people and their frequent appearance in patients 
in late middle and the later years of life, when sufficient time has 
elapsed to develop cardiac damage, lends weight to the probability 
of this assumption. 

Hamilton"^ states tliat, in thyrocardiacs, systolic murmurs are not 
heard except in those cases in which a preexisting heart damage is 
present. Auricular fibrillation is the most frequent cardiac abnor- 
mality. It occurred in established form in 85 per cent of 142 thyro- 
cardiacs from the Lahey Clinic. The older the patient the greater 
the possibility of fibrillation; similarly, coincident or pre-existing 
cardiac damage predisposes to this phenomenon. 

In our own series, tlie cardiac manifestations were distributed as 
follows; 73 per cent had tachjmardia, 42.5 per cent showed left 
heart enlargement on physical examination, 41.5 per cent eomplained 
of palpitation; dyspnea lyas present in 22 per cent, a systolie blow 
at the apex in 17.5 per cent, while pre-operatively, 15 per cent had 
auricular fibrillation. Cardiac decompensation was noted in 12 per 
cent of the series; right heart enlargement, precordial distress, sys- 
tolic and diastolic murmurs, paroxj^smal tachycardia, gallop rhythm, 
and pulsus bigeminus were found in a smaller number of cases. Of 
the 85 cases with left heart enlargement, 25 showed persistence of 
the left ventricular .hypertrophy after operation, all occurring in 
hearts which had been damaged. 

The fibrillators form a most interesting group. Several years 
ago Richter® stated: “Cardiac decompensation and fibrillation 
may cause some delay in the preparation for operation; I recognize 
their seriousness, but I insist that fibrillation, particularly, must 
not be considered a contraindication for surgery. Nothing is to 
be hoped for in such cases in the presence of continuous thyrotoxi- 
cosis; nothing in surgery is more brilliant than their recovery after 
adequate thyroidectomy.” In our series of 30 cases of auricular 
fibrillation, 27 were restored to normal rhythm, postoperatively. 
Blood pressure readings corroborated what has been well established 
regarding a somewhat higher than normal pulse pressure. In this 
series, the average systolic pressure was 160 mm; of mercury, the 
average diastolic 80 mm., the average pulse pressure being 80 mm. 

Of particular interest are the inciting factors that often precipi- 
tate an explosive from a quiescent hyperthyroidism. It has been 
taught for many years that mental or physical trauma, often of 
trivial character suffices to bring about an active thyrotoxicosis. 
We noted such factors in 21 of our cases — 5 appeared to be of 
psychic origin, 16 of physical origin. The latter included acute 
infections and surgical procedures and are tabulated in Table II. 
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Table II.— Pbecipjtati.vg Factoks in 21 Cases of THYKOTO.^acosIs ix Patiexts 
OvEK Fiprv T'eaks of Age. 


Cases. 

Influenza 5 

Nasal operation 1 

Cataract operation .... 1 

Acute larjmgitis 1 

Lobar pneumonia 1 

Acute sore throat 2 

Hemorrhoidectomy .... 1 


Cases. 

Unusual mental stress ... 5 

Financial reverses, 1 case 
Death in family, 4 cases 
Peritonsillar abscess .... 1 

Acute appendicitis 1 

Tonsillectomy ...... 1 

Radiotherapy 1 


Hj'perthyroidism presents no more disti’essing symptom than 
exophthalmos. This phenomenon is usually a later development. 
The diagnosis of thjTotoxicosis nearlj'' always can be made before 
the ocular changes become marked, and their disappearance may be 
hastened by the institution of earlj'- and adequate surgical treatment. 
Om’ series compi'ised 58 cases of bilateral exophthalmos and 3 cases 
of unilateral exophthalmos. All but 5 returned to normal. In 4 
instances the lesion became more marked following operation. This 
unusual phenomenon has recently been the subject of a paper by 
Zimmerman,® who reported 7 cases of postoperative e.xophthalmos, 
5 from this service. 

Toxic goiter patients reach the surgeon by devious pathways, 
One-tliird of our series of patients had been treated medically over 
varying periods of time, in some instances amounting to several 
years, before coming to surgery. These therapeutic agents included 
the prolonged and indiscriminate use of iodin, radiotherapy, digi- 
talis, thyroideetomized serum, thjToid extract and the various 
“rest cures.” Medical management was apparently ineffective, and 
it was only after adequate tlijToidectomy that these patients were 
restored to normal. 

What accurate method have we for determining the degree of 
thyi'oid intoxication and on what do we base our evidence of cure? 
H. M. Richter has succinctly stated that the most accurate and 
at tlie same time the simplest measure of the tlijToid drive is 
expressed in the phrase, “basal metabolic rate.” Adequate meta- 
bolic studies permit us to gauge accurately the success or failure of 
thyroidectomy. All of our metabolic studies are carried out in 
our own laboratory or in the hospitals where these patients are 
operated upon. In some instances these reports are olitained from 
competent internists whose work is known to be reliable. In this 
series of 200 cases we were able to obtain accurate pre-operative 
basal metabolic rates in 199. In the remaining case we were unable 
to obtain an accurate reading because of extreme nervousness and 
poor cooperation. There were 591 pre-operative metabolic readings 
in the 199 patients, an average of 2.97 rate iier patient. Tiie aver- 
age pre-operative basal rate was 41.6. 

While it is a recognized fact that iodin has a distinct and bene- 
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ficial effect in the primary or hyperplastic goiter case, there is some 
conti’oversy as to the degree of improvement obtained in the 
nodular type. Without exception ive noted a definite response to 
iodin in every case, despite the fact that in 20 cases the metabolic 
rate increased with, however, distinct clinical improvement. Of 
these 20 cases, 14 were of the primary hyperplastic type while 6 
were nodular goiters. AVe also noted 26 cases in which the pre- 
operative use of iodin made no appreciable change in the basal 
rates; 14 were adenomatous goiters, the remaining 12 being hyper- 
plastie thja-oids. 

Postoperative studies reveal the following: Of tlie 200 cases, 
we were unable to obtain metabolie studies in 25 patients— there 
were 6 deaths, IS patients were unable to return for various reasons 
and we were unable to follow up 1 patient because of a serious 
mental aberration. Accurate metabolic rates were obtained in 
the remaining 175 cases, the total number of readings amounting 
to 511, an average of 2.8 rate per patient. The average post- 
operative basal rate was 1.1 — . 

In 4 of the 175 cases the postoperative readings were above 15, 
which we have arbitrarily chosen as the upper limit of normal. 
One of the 4 with a 21 rate has since died— this patient had well- 
marked cardiovascular-renal degeneration. A second patient has a 
16, and while apparently relieved of her thyrotoxicosis, has long 
standing cardiac damage. In a thu-d, one reading of 34 was obtained 
shortly after operation. Although clinically well she has repeatedly 
refused to be furtlier studied. In the 2 preceding cases we were 
unable to obtain basal readings. A fourth patient with a reading 
of 28 is distinctly toxic, but refuses to cooperate. Thus, of 175 
patients accurately studied postoperatively, 171 (97.7 per cent) 
have been completely relieved of their thyrotoxicosis as measured 
by a return to normal of the basal metabolic rate. 

A few words concerning the postoperative phenomena are perti- 
nent: 64 patients presented evidence of varying degrees of hypo- 
thyroidism which lasted from a few weeks to six or eight months. 
All responded well to adequate doses of desiccated thyroid substance. 
There were 5 cases of mild temporary tetany. Eight patients 
showed some evidence of recurrent laryngeal nerve trauma: 6 of 
these were temporary, eventually returning to normal; 2 have 
persisted. In no instance was there injury to both nerves. 

We have included in this series, 7 so-called recurrent cases: 4 of 
these had been operated upon elsewhere, 3 on this service. The 
3 latter, who were accurately studied, did not at any time have a 
normal basal metabolic rate after the first operation. The 4 patients 
operated upon elsewhere had no clinical evidence of relief from their 
hyperthyroidism. These cases do not represent relapses; they are 
cases of persistent hyperthyroidism, unrelieved because of inade- 
quate surgery. In every instance reoperation resulted in a return 
to normal of the basal metabolic rate. 
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Tliere iiave been 6 deatbs in this series of 200 cases. One death 
occurred in the remaining SCO cases which comprised this series. 
The total mortality (7 deaths) of the entme series of 1060 cases, 
which formed the basis of this report, was 0.66 per cent. 

Summary. 1. A consecutive series of 200 cases of thjTOtoxicosis 
is reported, for which thyroidectomy had been performed on 
patients varying in age from fifty to seventy-six years. These 
formed 18.8 per cent of a consecutive series of 1060 patients. 

2. The proportion of females to males was 2.5 to 1. 

3. Sixty-six and a half per cent of the cases were primary hyper- 
plastic thyroids, the remainder were nodular goiters, 

4. The average duration of goiter was 11.68 years; the average 
duration of symptoms was 23.2 months; the average interval 
between the appearance of thejfgoiter and that of sj^mptoms was 
14,5 years. 

5. The outstanding symptoms in tliis series were weight loss, 
tachycardia, nervousness, tremor, weakness, palpitation and exoph- 
thalmos, in the order given, 

6. There were 30 cases of pre-operative auricular fibrillation, 
27 of whom were restored to normal rhythm. 

7. Sixty-one cases exhibited exophthalmos. All but 5 returned 
to normal. 

8. The average pre-operative basal metabolic rate was 41.6 per 
cent above normal; the average postoperative rate was 1.1 — . 

9. All of the cases, whether of the hyperplastic or adenomatous 
type showed a definite response to iodin therapy pre-operatively. 

10. Of 175 patients upon whom accurate postoperative data are 
available, 171 were completely relieved of iJieir thyrotoxicosis, as 
measured by a fall to normal of the basal metabolic rate. 

11. There were 6 operative deaths in this series of 200 cases. 
The total mortality (7 deaths) of the entire series of 1060 cases, 
wliich formed the basis of this report, was 0,66 per cent. 
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Postoperative parathyroid insuflSciency is a syndrome charac- 
terized by a decrease in the serum calcium accompanied by irregular, 
intermittent attacks of tetany and in tlie later stages constitutional 
changes, trophic in nature. It is due to surgical extirpation or 
trauma of the parathyroid glands which results in more or less 
complete cessation of their functional activity. It may occur 
when a standard operative technique is used and therefore is often 
unavoidable. 

On account of the rarity of this syndrome it is diflScult to obtain 
a sufficient number of cases for observation both of tlie symptoms 
and the effect of different methods of treatment. During the last 
six years, 1924 to 1929 inclusive, at The Mayo Clinic, thyroidectomy 
was performed approximately 13,300 times. The ratio of female 
to male patients in the series was approximately 3 to 1. Para- 
thyroid insufficiency was not noted in a male patient in the series, 
but in the last month we found the condition in a man. During 
this period, including the patients coming to the Clinic following 
an operation elsewhere, there were 88 cases of postoperative para- 
thyroid insufficiency in female patients; the insufficiency was appar- 
ently transient and of short duration in half of the cases. Although 
44 cases developed into the chronic and apparently permanent 
stage, only 6 of them could be considered as severe or complete 
insufficiency. In 21 of the cases the goiter was recurrent; probably 
this increased incidence was a result of anatomic displacement or 
injury to some of the parathyroid glands by the first or second 
thyroidectomy. 


* Submitted for publication July 17, 1930. 
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Acute Stage. If tlie paratli 3 Toid glands are situated fartlier 
anteriorly than usual they may be more or less completelj’^ removed 
at operation, with resulting permanent insufficiency, or they may 
be temporarily injured so that for a time tlieir function is decreased. 
As a result the concentration of calcium in the blood serum drops 
from its normal of 10 mg. for each 100 cc., producing abnormal 
irritability of the neuromuscular mechanism, characteristically 
demonstrable by tapping the facial nerve as it emerges from beneatli 
the parotid gland wliich causes tlie muscles of the lips and mouth 
to tvdtch (Chvostek’s sign). This sign usually becomes positive on 
the first or second day after operation as soon as there is a decrease 
in the serum calcium of 2 mg, for each 100 cc. However, Chvostek’s 
sign is sometimes present in normal persons. Further decrease in 
serum calcium leads to a cliaracteristic spasmodic contraction of tlie 
muscles of the forearm, less frequently of the calf of the leg and 
occasionally of other groups of muscles; this tendency to tetany 
can usually be demonstrated before the contractions become spon- 
taneous by constriction of the arm (Trousseau’s sign) which will 
often initiate the characteristic contraction of the forearm. Spasm 
of the ocular muscles with difficulty in accommodation is not 
uncommon. Another important group of muscles that may be 
affected are the adductor muscles of the vocal cords causing laryngeal 
spasm and the secondarj'’ symptoms of respiratory obstruction. 
Those muscles are supplied through the recurrent laryngeal nerve, 
and the trauma incident to operation, which is not necessarily per- 
manent, may act as an irritant of this neuromuscular system pos- 
sibly in a manner somewhat similar to the phenomena obtained by 
tapping the facial nerve. In fact, laryngeal spasm may be one of 
the first tetanic signs of parathyroid insufficiency, although it is not 
likely to occur unless associated witli some trauma to at least one 
of the recurrent laryngeal nerves as revealed by laryngoscopic 
examination. In certain persons actual spasm of muscle is a 
rather late phenomenon and the serum calcium may have de- 
creased to 7 or 6 mg. before tetany appears on the tlih-d, fourth 
or fifth day; however, such patients usually complain of pre- 
vious periods of numbness and tingling of the fingers which may 
often pass unnoticed for several days, especially if the patient 
is of the phlegmatic and uncomplaining tj^pe. On the other hand, 
if tlie patient is of the nervous type and easily frightened, tliese 
sensations are usually mentioned quite early and in such a manner 
as to suggest hysteria. Tliere is experimental as well as clinical 
evidence to suggest tjiat the spasms are more likely to occur and to 
be severe when the serum calcium is falling rapidly than when it is 
falling gradually or after it becomes constant at a low level. 

Approximately half the cases in which symptoms of parathjuoid 
insufficiency are exlubited are temporary and never pass over to tlie 
cluonic stage; therefore it is evident tliat simple therapeutic measures 
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will often be' sufficient. Aub, Bauer, Heath and Ropes have shown 
that if patients with hyperthyroidism are on low calcium intake, there 
is a definite tendency to a larger negative calcium balance than that 
found in normal persons. Therefore, the readily available stores 
of calcium may be used up during the coui-se of the h^Tierthyi-oidism 
and may be further acutely depleted during the first day or two of 
the postoperative reaction. Consequently temporary interference 
with the function of the parathjToid glands might readily cause, 
for a short time, a drop in the blood calcium witli the accompanying 
phenomenon of neuromuscular irritability. 

The thera])eutic problem involved in the immediate postojierative 
treatment of the acute stage of parathyroid insufficiency is, of course, 
to hold in check tlie tetanic symptoms until all immediate danger 
from the operation is over. For this purpose tlie administration of 
calcium lactate by mouth is usually sufficient if it is given in gen- 
erous teaspoonful doses (apjiroximately 30 gr.) dissolved in water 
every two or tliree hours after the symptoms are first observed. 
If there is difficulty in swallowing, six additional teaspoonfuls of 
calcium lactate can be dissolved and given by proctoclysis. The 
calcium lactate should be tlioroughly dissolved in a convenient 
quantity of water; apparently it is not as effective when dry or in 
an emulsion; it seems to be nearly valueless if given in tablets. The 
intravenous administration of calcium cldorid will also immediately 
relieve the tetany; however, even if the attacks are very severe, a 
beneficial effect can usually be obtained almost as quickly if calcium 
lactate is given by mouth every fifteen minutes or every half hour 
until tlu-ee or four doses have been administered. It has proved 
more satisfactory to give the calcium by mouth frequently and 
regularly whenever possible, since repeated intravenous adminis- 
tration is undeshable, especially in this instance, because of danger 
of a superficial slough if some of the calcium chlorid is accidentally 
introduced into the subcutaneous tissues; also tlu’ombosis of the 
veins usually occurs, making the intravenous metliod progressively 
more difficult. It is rarely necessary to use parathormone in the 
immediate postoperative treatment and we have found it advisable 
not to use it until we are certain that we are dealing with the per- 
sistent or chi-onic form of parathyi’oid insufficiency. 

As soon as the patient is out of operative danger, then the admin- 
istration of calcium (and of parathormone if it has been started) 
should be stopped so that the true condition of aft’airs can be deter- 
mined while the patient is still under observation in the hospital. 
It is, of course, unfortunate if the calcium and the parathormone 
are continued until the patient leaves the hospital, apparently in 
good condition, and then with cessation of medication to find that 
the symptoms of parathyroid insufficiency are developing. Under 
such circumstances the condition of the patient is likely to become 
serious rapidly; consequently it is advisable, to hold him under 
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supervision until it is known whether the condition becomes 
clu-onic as a result of permanent insufficiency of the parathjToid 
glands. 

CmoNic Stage. We shall consider in this paper particularly 
the diagnosis and treatment of the clu-onic stage, whicli is an appar- 
ently permanent form of parathjToid insufficiency. After the con- 
dition has become chronic, there may be a partial physiologic 
adjustment to the lowered serum calcium in that the tendency to 
definite muscular cramps or spasms may be deci-eased, although 
there is often more pronounced muscular weakness and fatigability. 
In extreme conditions there may be marked Iij-pertonicity of the 
extremities, malleable in type. The muscles of the heart may be 
involved in the weakness which results in the late stages in cardiac 
dilatation, insufficiency and the attendant phenomena if there is a 
coincident organic cardiac lesion. Spasm of the ocular muscles 
with disturbance of accommodation may cause difficulty in reading. 
There is an increase in mental and nervous irritability. The patient 
looks bad, and the face is pasty and masldike, witlr edema sometimes 
suggesting the edema of mjocedema. The basal metabolic rate, 
however, instead of being decreased, may be elevated (a fact we 
have observed both in human beings and in dogs), although a rate 
as low as —20 may be encountered without an existing thyroid 
insufficiency. If the condition has pei-sisted for a long time and 
the treatment has been insufficient, trophic changes develop, such 
as the formation of cataracts, softening of the teeth and loss of hair. 
Occasionally symptoms are present which can be referred to gastro- 
intestinal irritability. The serum calcium may range between 5 and 
7 mg., and in the milder cases around 8 mg. for each 100 cc. 

Thyn-oid insufficiency (myxedema) may be simultaneously present 
with parathyroid insufficiency. However, we have as yet not 
encountered sucli a case; it is only likely to occur after absolutely 
complete thyroparathyroidectomy for malignant disease. If there 
is thynoid insufficiency the symptoms due to each condition must 
be sharply differentiated in order that tlie appropriate and inde- 
pendent treatment for each disease can be carried out. _ 

The severity of tlie symptoms of clu-onic parathyroid insufficiency 
may depend on whether the function of the glands is completely 
or only partially interfered with or it may depend on a difference in 
the reaction of the individual, or more probably, it may depend on 
both factors. Considerable evidence is available wliich shows that 
the susceptibility of individuals varies and also that age and sex 
are factors. Tliat sex is a factor is indicated by_ the rarity of cases 
reported in men. If it does occur in tlie male it is probably mild 
as in the case observed by us, which although clu-onic, was easily 
controlled by calcium lactate and cod-liver oil without parathor- 
mone. Whether the infrequency of occurrence in men is due to the 
slightly different anatomic site of the parathyroid glands or whether 
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men are less sensitive to tlieir removal is not knoAvn. The appar- 
ent infreqnencj'', however, is far gi’eater than can be accounted for 
by the loAver incidence of thyroid disease and thyroidectomy in 
men. It is also well known tliat complete thja-oparathyroidectomy 
is more dangerous to young tlian to older animals. That indi- 
viduals, possibly as a result of temperament, are affected differently 
by removal of the parathyroid glands is indicated by the experi- 
ments of Hammett, avIio found that in a series of tamed rats only 
12 per cent died from tlie tetany of parathyroid insufficiency Avithin 
forty-eight hours after tliyi'oparathyroidectomy, AAdiereas 79 per 
cent of ordinary albino rats, and 90 per cent of pugnacious caged 
wild Norway rats died. 

It may be assumed that the acute stage of postoperative parathy- 
roid insufficiency has passed into the chronic stage if, at the end of ten 
days or tAvo weeks after operation, cessation of calcium medication 
alloAvs the symptoms to recur and persist; it is necessary, howeA'^er, to 
be certain of this by repeated occurrence of the characteristic spasms 
of the muscles and either a further drop or a continuance of a Ioav 
serum calcium. At this time the patient is out of operative danger 
so that a permanent form of treatment need not be instituted before 
it is knoAvn that it Avill be necessary and, further, an attempt should 
be made to keep the dose as small as possible and not to give para- 
thormone until it is ])roved to be necessary. 

After the chi’onic nature of the condition has been established 
we first give calcium lactate four or five times a day together with 
two teaspoonfuls of cod-liver oil or 10 drops of irradiated ergosterol 
once daily, hoping thus to maintain tlie patient relatively free of 
symptoms and Avith a serum calcium not loAver tlian 8 mg., or 
possibly, 7.5 mg. for each 100 cc. It is advisable to observe the 
patient on this regimen if possible for several Aveeks, provided there 
are not actual cramps of the muscles, as the milder forms may not 
require parathormone, in some instances probably because there 
is some functioning parathyroid tissue aAmilable. Both on account 
of the cost of parathormone and the trouble of administration, its 
use should be avoided if the patient does well on calcium lactate 
and cod-liver oil or ergosterol; it is even permissible to allow in some 
instances a slight tingling, or formication of the skin, and a positiAm 
Chvostek sign. If, however, on this regimen the patient becomes 
more irritable, does not regain strength and is easily fatigued, and 
if at the same time there is a peculiar pasty or edematous look sug- 
gesting possibly myxedema without, howcAmr, a lowered metabolic 
rate (in fact the rate may be elevated unless actually associated 
Avith coincident insufficiency of the thyroid gland), and if there is 
a tendency for the blood calcium definitely and persistently to 
remain below 8 mg., and especially if it falls below 7 mg., treatment 
by glandular substitution should be instituted by the regular admin- 
istration of parathormone. Except in old neglected cases, para- 
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thormone should be administered before sufficient time has clajiscd 
for the development of trophic changes. 

In our use of paratliormone in cluronic and apparently permanent 
parathyroid insufficiency we have been guided by the principles 
which took such a long time to learn in the treatment of tliyroid 
deficiency^ (mjwedema), namely, that the dose administered must 
be maintained probably indefinitely, that it must be given at regular 
intervals, and that it should be given in tlie minimal dose needed 
to keep the patient in good condition. In treatment by glandular 
substitution it must be remembered tliat the favorable effects of 
the correct dose are not immediately manifest nor on tlie other 
hand are the unfavorable effects of an improper dose immediately 
recognipble; dianges in the dose, therefore, must be small and at 
rather infrequent intervals. We believe it essential for the proper 
treatment of parathyroid insufficiency tliat an attempt be made 
to give regularly the quantity of parathormone equivalent to the 
daily secretion of the paratliyroid glands. However, we do not 
have a method of determining what tliis quantity is nor of measuring 
the response of the treatment in parathjToid insufficiency as we 
have witli the measurement of thyroid insufficienc}’’ and medication, 
by means of the basal metabolic rate. In fact, in parathyroid 
insufficiency we must be guided to a large extent by clinical evi- 
dence. However, frequent observations of the level of tlie serum 
calcium are a valuable means of estimating the efficiency of the 
treatment, provided it is remembered that it is an indirect measure- 
ment which is influenced by many factors and that in the presence 
of a normal or nearly normal concentration of calcium these factors 
are more or less controlled. Woodyatt has just emphasized tlie 
fact that a deduction diametrically opposite to tlie actual fact may 
be made from observations on tlie concentration of the blood, using 
glucose curves as examples. 

We do not as yet know what part of the mechanism is disturbed 
by removal of tlie paratliyroid glands. However, we do know, as 
originally shown by Collip, tliat paratliormone in large doses, 
especially if frequently repeated for a short time, results in an 
elevation of the serum calcium even in normal individuals and 
that if pushed to e.xcess will kill dogs. Aub and his asso- 
ciates have shown clearly that the administration of parathor- 
mone in large doses causes increased elimination of calcium 
in human beings, as previously shown by Greenwald and Gross 
for dogs. It is obvious that we do not desire to inci'ease^the 
elimination of calcium by the administration of large doses, ihe 
following case is illustrative of: (1) The immediate postoperative 
control of the symptoms by calcium lactate which, however, proved 
only temporary; (2) the good efiect of moderate doses of para- 
thormone with tire simultaneous administration of calcium lactate 
and cod-liver oil; (.3) the harmful effect of giving too large doses 


P0ST0PERATm3 PARATHYROID INSUFFICIENCY 


87 


of paratliormone and tlie recognition of this fact, and (4) the 
excellent effect obtained by the constant and regular administration 
of small doses of parathormone in conjunction with calcium and 
cod-liver oil- Furthermore, after two and a half years an unsuccess- 
ful attempt to stop the administration of parathormone was made 
both in the hope that its use might not be indefinitely necessary 
and to be sure that we were actually dealing with a severe case of 
chronic parathyroid insufficiency. As the history of the case illus- 
trates nearly all the essential points, it is presented in considerable 
detail. 

Case Reports. — Case I. An unmarried woman, aged twenty-six j^ears, 
first came to the Clinic in January, 1925. At that time a definite diagnosis 
of exophthalmic goiter could not be made, as the patient had been taking 
compound solution of iodin (Lugol’s solution) and there was a possibihty 
that the condition was nothing more than neurosis, especially as she had 
always complained of being nerv'ous and there was a famib' history of 
psychosis. The basal metabolic rate w'as onb'- +13. She was not seen 
again until November 4, at which time there was no doubt of the presence 
of exophthalmic goiter; the basal metabolie rate was +S7; this decreased 
to +38 vdth the administration of the iodin. 

Thyroidectomy was performed November 23, 1925. The postoperative 
reaction was not severe and the patient did well until the fifth day after 
operation when she complained of mild cramps; these rapidly became 
worse, resulting in_ definite carpal spasm. The serum calcium had fallen 
to 4.9 mg. and the inorganic phosphate had risen to 5.4 mg. for each 100 cc. 
Although notes had not been made on the history it is certain that inquiries 
would haA'e elicited numbness and tingling of the fingers earlier, probably 
after the serum calcium had decreased to 8 mg. Teaspoonful doses of 
calcium lactate were given four times the first day sjmiptoms were noted, 
eight times the next dajq eleven times the next and then reduced to and con- 
tinued at four times dail3^ The patient improved rapidb’- for the first few 
daj^s on the larger doses of calcium, but after the dose was reduced to four 
times dailj’- the prickling sensation graduallj'^ returned and was again definite 
on the ninth daj'^ after operation; tetany recurred on the tenth daj'. The 
serum calcium fluctuated between 4.9 and 5.8 mg. In addition to a tea- 
spoonful of calcium lactate four times daib”^ parathonnone was started first 
by mouth, 25 units tivice dail}' for two daj’-s, and then three times daily for 
four more days, after Avhich the oral method of administration was aban- 
doned. As the patient had severe tetany on the day after parathormone 
was given by mouth, an additional 25 units were given subcutaneously 
every other day with an increase in serum calcium to 6.8 mg.; this "was 
accompanied by general improvement and the disappearance of tetany. 
In order to attempt to elevate the calcium to normal, as other observers 
have done, we increased the subcutaneous dose of parathormone to 25 and 
then to 30 units twice daibq the calcium lactate of course being continued. 
iUso cod-hver oil was given three times daity, before meals. On this regimen 
the serum calcium increased to 7.1 mg. bj'' December 14; then the para- 
thormone was reduced to 50 units once dailj’- and the serum calcium in- 
creased to 9.5 mg. and the phosphate decreased to 3.7 mg. The patient 
was in excellent condition, -with no tetany and a practically negative 
Ohvostek sign. She went home December 23, with instructions to main- 
tarn tlmt dosage._ March 22, 1926, she was doing so well that she thought 
it imgnt be possible to reduce the amount of parathormone; this she did 
although not under our immediate supendsion. 
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With the reduction in paratliormone to 25 units dailj' the sjuiiptoms of 
parath 3 TO_ia msufhcienc}'-, especiall}’- the tingling sensation and twitching 
^ muscles and an occasional carpal spasmj returned. It is pos- 
sible that the patient likewise reduced the calcium lactate and omitted the 
cod-hver oil. The patient became frightened on the return of s 3 Tnptoms 
and in consequence took 50 units of parathormone for two days, then 100 
units for three da 3 ^s and finall}'' 150 units on the da 3 ^ before she returned to 
the Clinic; probabl 3 '- she did not take much calcium lactate. Subsequent 
experience has showm that for a short time s 3 Tnptoms increased whenever 
a sharp reduction is made in too high a dose of parathormone but after a 
short time the patients again become adjusted to the smaller dosage and 
are nearl 3 ’', if not complete^’’, free of s^nriptoms and tetan 3 '', provided the 
calcium was continued and the dose of parathormone was not too greatl 3 ’' 
reduced ; small changes are better than big changes. 

When the patient reached the Clinic, following the repeated large doses 
of parathormone, she w'as nervous, irritable, worried and frightened; she 
did not look well and there was a peculiar pastiness and pufiiness of the 
face. Chvostek’s sign was posith^e. She complained much of a tingling 
sensation and num&iess, but an actual carpal spasm was not present. 
Our first thought was the possibilit 3 ’^ of an oi'erdosage of parathormone 
and we reduced the dosage to 25 units dail 3 ', maldng sure that she was taking 
5 teaspoonfuls of calcium lactate regularl 3 '. Blood w^as immediate^'' taken 
for calcium determinations but when the report w'as made, much to our 
surprise, instead of being high the calcium was 6.7 mg. and the inorganic 
phosphate 4 mg. and on the following da 3 ^ 5.3 mg. and 3.9 mg. respectiveb'. 
However, the patient was improving and by the si.xth da 3 ’- w'as much better 
both objectively and subjectively with less tingling and no spasm, and the 
Chvostek sign was onb'' slightly positive although the condition of the blood 
remained the same. From then on the patient’s condition improved rapidly 
on 25 units of parathormone a day with 5 teaspoonfuls of calcium lactate 
and 3 teaspoonfuls of cod-hver oil. After eight da 3 *s the serum calcium 
had increased slightb' to 6.1 mg. and the inorganic phosphate had decreased 
to 3.4 mg. Both physically and mentally the patient’s condition w'as o.vcel- 
lent. The parathormone was consequently reduced to 20 units daily and 
April 27, the serum calcium having increased to 7.1 mg., the patient w'as 
allowed to go home with instructions to continue taking 20 units of para- 
thormone, 5 teaspoonfuls of calcium lactate dissolved in w'ater and 1 tea- 
spoonful of cod-liver oil dail 3 ^ Care was taken to impress on her the neces- 
sity of regularity and faithfulness in taking the medicine. 

The patient returned September 29 in good condition mentally and with 
good strength. She w^as leading a nearly normal life wliich was in marked 
contrast to laer condition at her previous return w^hen she was so sick from 
overdosage of parathormone. HoweA'’er, she had a positive Chvostek sign 
and tingling of the lips but no muscular spasm. The blood calcium w'as 
about the same as W'hen she left, 6.9 mg., and the inorganic phosphate 
w^as 3.8 mg. 

It seemed likely that the dosage of parathormone was still too high and 
in consequence it was halved to 20 units every other day, with the develop- 
ment for a few da 3 's only of some of the milder symptoms. October 7 (ten 
days later) the patient was allowed to go home on this dosage and was also 
instructed to continue 1 teaspoonful of calcium lactate five times daily and 
1 teaspoonful of cod-liver oil daib'. For the next four months she continued 
on tills medication and returned February 10, 1927, in excellent condition. 
As three determinations of serum caidum shovs'ed 7.2, S and S.l mg. for each 
100 cc. and inorganic phosphate of 3.3 mg., the treatment was not changed. 

The patient’s next return was September 19, 1927. She was very w^eil; 
the scrum calcium was S.l mg. and the inorganic phospiiatc 3./ mg. Ihc 



P0ST0PERATm3 PARATHYROID INSUFFICIENCY 


89 


dosage of parathormone was reduced from 20 units to 10 units everj’- other 
day, and the calcium lactate was maintained at 1 teaspoonful five times 
daily. This reduction in dose caused the development of slight symptoms; 
the chief complaint during the period of readjustment was slight dizziness 
and considerable formication of the skin; as she expressed it, her face felt 
as if a million ants were crawling over it. Therefore, on October 12, the 
parathormone was increased to 15 units everj'- other daj”^ with the same 
amount of calcium and cod-fiver oil; on this treatment the patient went 
home and did well. She returned in Januarj"^, 192S, in excellent condition in 
every way with blood calcium of 9.2 mg. and inorganic phosphate of 4.2 mg. 
The dosage of parathormone was not changed but the calcium lactate was 
reduced to 1 teaspoonful three times dailj\ On this medication during 
the spring and summer at home she continued to do -well. WTien she 
returned in Jub"-, 1928, her phj’^sical condition was excellent; the serum 
calcium on the lower dosage of 15 units everj"- other day had increased to 
9.6 mg. and the inorganic phosphate had decreased to .3.6 mg. Her mental 
attitude, however, was not so good, apparentlj"-, because she was dis- 
appointed at not going into a convent. On Julj" 27, the parathormone was 
reduced -without difficulty to 10 units everj^ other daj"- and the calcium 
lactate was continued at 1 teaspoonful three times daib"^; cod-liver oil was 
likevnse continued in doses of a -teaspoonful once dailJ^ This regimen was 
continued after the patient went home and for the following three and a 
half months her condition was excellent. 

The patient returned in November, 1928, TOthout anj"- complaint whatso- 
ever. Eoentgenograms of the hands ^d not reveal rarefaction of the bones. 
The serum calcium was 10.3 mg. and the inorganic phosphate was 4.7 mg. 
At her urgent request an attempt was made to stop the parathormone but 
the calcium lactate and cod-liver oil were continued. It seemed vase at 
this time to ascertain again whether the parathjToid insufficiency still 
persisted as there was a possibUity that either regeneration of parathjToid 
tissue had occurred or a compensating mechanism had developed which 
would render the use of parathormone unnecessarj’-. 

On December 1, the fourth daj'- after the parathormone had been stopped, 
the patient did not look so well. There was slight puffiness of the face and 
Chvostek’s sign had become definitely positive. The serum calcium had 
fallen to 8.5 mg. and the inorganic phosphate had risen to 6.6 mg. Ten 
units of parathormone were given and similar doses were given on December 
7 and December 10. During this period the patient had a moderate attack 
of influenza with a temperature of between 102° and 103° F. and was in 
bed for scA^eral days. Although on December 18, the ninth daj"- after the 
last dose of parathormone, the serum calcium was still 8.9 mg. and the 
inorganic phospate 4.3 mg., her general appearance was not good and her 
face reminded one of myxedema. Her mental condition was not good; 
she was extremely nervous, although spasms were not present. The 
Chvqstek sign was not materially different. She was allowed to go home on 
5 units of parathormone twice a week, 1 teaspoonful calcium lactate three 
times daily and a teaspoonful of cod-liver oil. The day the patient was 
dismissed from observation a note was made as follows; “Don’t like her 
looks; probably will have to increase the dose of parathormone. Her face 
suggests chronic parathyroid insufficiency something like myxedema.” 
(We had had one other case in which the facial expression suggested mj'^x- 
edema and we anticipated a low basal metabolic rate; the rate, however, 
was above normal and the serum calcium was low, and improvement had 
rapidly followed treatment of parathjToid insufficiency.) Within a few 
days the patient -wrote a most discouraging letter in which she complained 
that she was dizzy, that she could not see well and that she could not get 
around as she had before; her vision apparentlj' was disturbed by spasm 
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of the ocular muscles, thus (japsing difficulty in accommodation. Her hands 
shook so that she could not inject the parathormone herself. On her own 
initiative she returned first to 5 units daily for two days, then to 20 units 
every other day for four days and then back to 10 units every other day, 
that is, to the dosage on which she had pre^^ousb' done so well. 

The patient returned January 21, 1929; her condition was much better 
than after she got home on the low dosage of 5 units tvoce weekly and even 
better than when she left the Clime to go home, although not nearly as good 
as before the attempt was made to stop parathormone. The serum calcium, 
however, was 9.7 mg. and the inorganic phosphate was 5 mg. for each 
lOO cc. Several months passed before the patient regained what she lost 
during the period in which the attempt was made to stop the parathormone 
apd before she was back into her former good condition. As the serum cal- 
cium was above normal, we allowed her to go home on 8 units every other day 
which, however, after two weeks she increased to 10 units; she continued 
taking 1 teaspoonful of calcium lactate three times daily and a teaspoonful 
of cod-liver oil. She maintained this regimen conscientiously and did so 
well that she did not return again for nearlj’- a 3 'ear although we received 
letters from her in regard to her condition almost every month. When she 
returned, December 26, 1929, she looked and felt well and had no signifi- 
cant complaints except slight cardiac arrh}d;hmia. The serum calcium 
was 9.5 mg. and inorganic phosphate 4.7 mg. No alteration was made in 
medication and several letters since she went home indicate that she is 
continuing to do well (June, 1930). 

TJiis case illustrates tlie continuous treatment of se^'ere para- 
thyroid insufficiency over a period of more than four and a lialf 
years. However, every now and then such patients come under 
observation on whom thjToidectomy had been performed many 
years previously and before parathormone was available, and in fact 
while our loiowledge of the subject was limited. In general, patients 
will have had more or less calcium and recently possibly intermit- 
tent doses of parathormone. After months or years, they usually 
cease to have definite cramps of muscles and there is apparently a 
partial adjustment of tlie neuromuscular system to a lowered cal- 
cium level. They are, however, extremely nervous and irritable, 
w'eak and semi-incapacitated. A laryngeal stridor may be the most 
distressing of their complaints and is often particularly objection- 
able when they are asleep by causing a loud crooning tjqje of respir- 
ation, in part due to associated injury of the recurrent laryngeal 
nerve. As we have mentioned, we do not know whether the patients 
that survive, on insufficient treatment, although still maintaining 
evddence of paratlijwoid insufficiency, survive with only a partial 
abolishment of the function of the parathyroid glands or whetlier 
certain patients, especially older patients, are more resistant to 
some of the ill efi’ects of tlie deficiency. We liave seen several such 
patients; some patients improved on cod-liver oil and calcium lac- 
tate and others required paratliormone also. The following case is 
an example of tlie latter group. 

II.— TIi 3 Toidectomv was performed on a woman, aged fort 3 '-?eyen 
year's^ in November. 1917. Four days after the operation definite paratiiy- 
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roicl insufficiency developed; the tetany was controlled at the time by cal- 
cium. Later, as the condition became chronic a cramp-like sensation devel- 
oped in the eyes which made her ataxic but not dizzy, and she was likely to 
fall. She was treated intermittently by calcium. In February, 1919, 
posterior gastroenterostomy was performed for duodenal ulcer, as shown 
by roentgenograms. In June, 1923, a combination of gastro-intestinal 
distress mth chronic stasis in the ileum led to resection of 7.5 cm. of the 
ileum, appendix, cecum, ascending colon, hepatic flexure and two-thirds 
of the transverse colon. The next j'ear an operation was performed for 
bunions. During all these years she was complaining of the symptoms of 
parathjToid insufficiency such as tingling of the hands and fingers, weakness, 
irritability and embarrassed respiration in part due to bilateral adductor 
paralysis. A test of the serum calcium was first obtained in October, 1922, 
when the values fluctuated between 6.5 and 7.7 mg. Calcium lactate in 
small doses was given at that time for a short period; also desiccated thyroid 
extract was tried in an arbitrary manner. 

Regular treatment was instituted in August, 1927, by starting para- 
thormone, 10 units ever}’’ third daj^; in September calcium lactate was 
started, 1 teaspoonful dissolved in water four times daily. On this regimen 
the patient improved greatly and the serum calcium increased to normal. 
She underv'ent tonsillectomy and 2 operations for bilateral cataract (catar- 
act is not an infrequent complication). In June, 1928, an attempt was 
made, lasting one and a half months, to discontinue the administration of 
parathormone; this, however, led, as in the previous case, to gradual return 
of her difficulty, "with loss of strength, increasing pallor, greater nervousness 
and more frequent attacks of respiratory spasms. The serum calcium 
decreased from 9.6 to 7 mg. In October, 1928, parathormone, 10 units 
twice weekljq was again started and after a short time 10 units were given 
every other day. As a rule the patient was faithful about talcing the calcium 
lactate but for a tune she probabty did not do so. Recentl}" she has been 
in excellent health and her strength is very good. Tingling and cramps 
^A’'e disappeared. She breathes easily and comfortably and she has no 
inclination to fall. Her serum calcium is normal and she is now taking 10 
units of parathormone every other day, 1 generous teaspoonful of calcium 
lactate four times daily and 1 teaspooAful of cod-liver oil daily. She is very 
much pleased with her present condition and is completety reconciled to the 
advantages obtained bj" taking the medicine regularly. 

Comment. Since Dragstedt has recently reviewed in detail the 
experimental work on the physiology of tlie parathyroid glands it 
is^ unnecessary to do so here. The essential points brought out in 
his review and in the previous review of Boothby which concern 
the treatment of parathyroid insufficiency are that calcium lactate 
administered continuously and in suflBciently large doses will in a 
large proportion of cases afford permanent relief from the tetanic 
syrnptoms and usually permit tire indefinite survival of dogs on. 
which thyroidectomy has been performed that ingested 

calcium lactate does not produce acidosis that the administration 
of cod-liver oiF® might be beneficial in the treatment, and that the 
administration of parathormone would likewise relieve the symp- 
toms of parathyroid insufficiency/® altliough the frequency of admin- 
istration and the dosage had not then been worked out. 

Since Dragstedt’s review, Brougher and also Wade have pre- 
sented further evidence that cod-liver oil increases the beneficial 
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effect of calcium lactate altliough Greemvald and Gross are still 
somewhat doubtful about this. However, that the administi’ation 
in proper doses of vitamin D is a valuable aid in the treatment of 
parathjU’oid insufficiency is furtlier supported by the experiments 
on the effect of irradiated ergosterol of Brougher and of Jones, 
Rappoport and Hodes. The latter investiptors were able to produce 
hypercalcemia even in parathyroidectomized dogs by large doses of 
irradiated ergosterol and to keep them alive indefinitely and in 
apparently good health on repeated doses. Hess, Weinstock and 
Rivkin, however, were unable to produce hypercalcemia by its 
use in parathjuoidectomized dogs and monkeys, although in normal 
•animals they could readily do so. The previous experiments of 
Hess and Lewis, and of Urechia and Popoviciu, on the other hand, 
were negative. However, in view of the considerable evidence 
available indicating the beneficial effects of vitamin D in para- 
thyroid deficiency it certainly seems advisable to incoporate the 
use of cod-liver oil or irradiated ergosterol in the treatment of this 
condition. 

Higgins and Sheard, and Higgins, Foster and Sheard have shown 
that the parathjuoid glands in the chick develop normally only in 
the presence of both the visible and ultraviolet portions of radiant 
energy and they concluded that hyperplasia of the parathyi'oid 
glands develops whenever a chick is denied vitamin D either in tlie 
radiant energy or in the diet. Swingle and Rhinliold had previously 
shown that irradiation causes startling improvement of tJie violent 
symptoms following parathjuoidectomy in dogs. In this connec- 
tion it is an interesting observation that in certain chronic cases 
patients are much better in the summer and early autumn montlis 
than in the winter or early spring, and in consequence we adAdse 
om- patients to obtain as much sunlight as possible. In our experi- 
ence, more cases of parathjrroid insufficiency occurred in the months 
of January, February, March, October, NoA^ember and December 
than occurred in the months of April, May, June, July, August or - 
September, even though the greater number of operations occurred 
in tlie latter group of months. 

Shortly after Collip’s paratliormone was aAmilable, Greenwald and 
Gross showed tliat tlie excretion of calcium in the urine, AA’hicli Avas 
negligible before die administration of parathjuoid extract, increased 
promptly on the administration of large doses and just as promptly 
decreased when it Avas stopped; the increase in tlie feces was not so 
great but continued for a longer time. Albright, Bauer, E,opes 
and Aub have confirmed this in their obserA^ation of human beings; 
dieir cliief obserA^ations were that parathormone raises^ die serum 
calcium and gradually increases the e.xcretion of calcium in the 
urine without affecting the fecal excretion and that after cessation 
of medication the excretion of calcium gradually falls to a level 
below that found before its administration. Parathormone caused 
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also an abrupt increase in the excretion of phosphorus and an 
abrupt fall to a level below that found in the control period. Large 
doses were used over relatively short periods and only the imme- 
diate effects of massive doses were studied as a case of parathyroid 
insufficiency was not available in wdiich it might be necessary to use 
tlie parathormone continuously. Bauer, Albright and Aub have 
shown tliat the prolonged administration of parathormone to cats 
results in demonstrable decalcification of the bones. 

Greenwald and Gross, in 1925, warned against the dangers of 
parathormone and stated tliat the hypercalcemia it produces is 
not due to improved assimilation but is the cause of increased loss 
of calcium. The observations of Greenwald and Gross, of Hunter 
and Aub, and of Albright, Bauer, Ropes and Aub, demonsti-ating 
increased excretion of calcium following the administration of 
large doses of parathormone, readily explain why larger and larger 
doses will increase the severity of the symptoms wliich are dimin- 
ished by small doses and why in the early days of its use one 
was so easily led into overdosage. 

The crucial points in the treatment of Case I are that, after 
recognizing the probability of overdosage of parathormone, we did 
not entirely stop parathormone but only reduced the dosage, and at 
tlie same time continued without interruption the administration 
of calcium lactate and cod-liver oil. The continuance of the admin- 
istration of calcium lactate combined witli the reduction in the 
dosage of parathormone resulted in such a marked improvement 
that the beneficial effect of the reduction could not be overlooked, 
and this procedure constituted the essential point of difference in 
the method of treatment from that used in the case recently reported 
by Lisser and Shepardson. These observers under similar con- 
ditions stopped the administration of both parathormone and cal- 
cium lactate and did not in consequence observe any marked 
improvement; furthermore they did not at any time make use of 
the assimilative effect of vitamin D by the administration of cod- 
liver oil. 

The cases reported by Aub (later referred to by Hunter), by 
Kemper, Elmer and Scheps, Snell, and other clinicians are of too 
short duration or are presented with too little detail definitely to 
determine the effects of varying the dosage of parathormone, 
although in some of the cases there seems to be a suggestion of the 
better effect of small, regularly administered doses. Snell’s patient 
is an example of the group of clironic cases, previously referred to, 
in which the condition is controlled by calcium and in which para- 
thormone is not needed, although there is a suggestion that its 
temporary^ use helped to bring the patient more rapidly into a 
good condition. 

Summary. In acute postoperative parathyroid insufficiency the 
tetanic spasms, including laryngeal spasm, can be controlled by 
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the administration of a generous teaspoonful of powdered calcium 
lactate dissolved in water every two hours. In the severe cases in 
wliich the patients have difficulty in swallowing, 5 or G additional 
teaspoonfuls of calcium lactate are dissolved and given by procto- 
clysis, Only rarely will it be necessary to give calcium clilorid 
intravenously. Also in the immediate postoperative period it will 
hardly ever be necessary to give parathormone. 

^ In the milder cases of dxronic postoperative parathj'roid insuffi- 
ciency (in some of which insufficiency probably is not complete) the 
condition can sometimes be controlled by the regular administration, 
fom- or five times a day, of 1 teaspoonful of calcium lactate dis- 
solved in water, aided bj^ the administration of 2 or 3 teaspoonfuls 
of cod-liver oil daily. Irradiated ergosterol can be used instead of 
cod-liver oil although as yet the dosage advisable for longer periods 
is not determined. 

In the more severe cases, including tliose in which insufficiency 
apparently is complete, parathormone must also be administered. 
As in all deficiency diseases, medication must be continuous and 
regular, and in the presence of complete deficiency it must ])rob- 
ably be administered indefinitely. It is known that a large single 
dose of the active principle of tlie thjmoid glands whiclr will not cause 
serious trouble, may, if maintained, cause marked hypertliyroidism, 
and if tlie dose is sufficiently large may prove fatal. It is pointed 
out similarly tJiat the long-continued use of parathormone in large 
doses, which may be safe if used only for a short period, can be harmful 
if continued for a long period. In general, it has been found that 
for continuous administration only small doses should be used suclv 
as 5 units of pai'atliormone daily, or 10 units every other day. 
Sometimes 10 imits every day, and occasionally for short periods, 
20 units daily will be needed; the use of larger doses over any 
considerable time is probably dangerous. 

. On a regimen of calcium lactate, cod-liver oil or u-radiated ergos- 
terol, such as has been outlined, even patients witli severe and 
apparently complete parathyroid insufficiency can be maintained in 
good, if not perfect, health. If the parathyroid insufficiency is 
less severe and apparently not complete the patient can be main- 
tained in good condition witliout parathormone if suitable doses 
of calcium lactate and cod-liver oil or irradiated ergosterol are 
administered, 
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BRUCELLA INFECTION; CASE REPORT. CULTIVATION OF 
BRUCELLA FROM THE BILE. 

By Hugh R. Leavell, M.D., 

iKSTntrCTOR IN MEDICINE. JOHNS HOPKINS UNIVEnsiTT. 

AND 

Harold L. Amoss, M.D., 

ASSOCIATE PROFESSOR OF MEDIa^'E, JOHKS HOPKINS HNIVERSITT, BALTIMORE. 

(From the Biological Dirision of the Medical Clinic of Johns Hopkins University 

and Hospital.) 


Various theories have been advanced to explain tlie chronicity 
of certain cases of brucellosis. It seems probable tliat in many, 
some focus is present from which organisms or their to.vic products 
are periodically discharged. It becomes important, therefore, to 
discover and remove, if possible, any such focus. 

The method described by Amoss and Poston^ for the isolation 
of brucella from tlie stools offers a means of studying the gastro- 
intestinal tract as a possible focus. We are not yet in a position to 
say whether brucella are eliminated regularly in tlie stools in prac- 
tically all acute cases, as is true of tj-phoid fever; or whether their 
presence in tlie stools may be considered indicative of localized 
gastrointestinal infection with brucella. Intestinal lesions in un- 
dulant fever hnvc been described by Bruce- and by several other 
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observers, and we liave found brucella in the stools of both chronic 
and more acute cases. 

One would expect to find the gall bladder playing an important 
part in brucella infections, especially where organisms could be 
demonstrated in the stools, if an analogy to tjqihoid fever might 
be drawn. Eju’e^ describes the isolation of brucella from the gall 
bladder bile of experimentally infected guinea pigs, and was able 
to trace the organisms all the way from the duodenum to the rectum, 
and to isolate them from the feces. By a method of agglutination 
of mixed growths from the stools with specific serum, similar in 
principle to that described bj" Amoss and Poston, he isolated brucella 
from the feces of a case of undulant fever at autopsy, but was 
unable to isolate brucella from the feces of 7 living patients. 

Tallo,^ in 1914, considered that the persistent growth of brucella 
in the gall bladder might be of possible importance in the production 
of a carrier state following IN'Ialta fever, as well as that the infected 
gall bladder might serve as a focus from which the organisms could 
be expelled to produce a chronic relapsing type of infection in the 
individual harboring them. He found that bile is a favorable cul- 
ture medium for brucella, and was able to isolate brucella from the 
bile of guinea pigs into which living organisms were intravenously 
injected. He later^ found that, though no brucella could be isolated 
from the blood of his injected guinea pigs after the twelftli day, 
they could be recovered from the bile as long as thirt 3 ’--five daj^s 
after the injection. 

Even previous to Tallo’s work. Bull and Gram,® in 1911, reported 
a case in which organisms thought to be brucella were isolated from 
the gall bladder removed at operation. As the reference is somewhat 
inaccessible, the case reported by them is abstracted in some detail. 

The patient was an emaciated woman forty-three j^ears of age. During 
adolescence she had suffered repeated attacks of rheumatic fever, and was at 
one time_ thought to have pulmonary tuberculosis. At the age of twenty, 
while living in St. Paul, Minn., she had an attack of fever, wliich though 
considered typhus at the time, the authors think may have been undulant 
fever. Two j'-ears later, because of vomiting and pain in the abdomen and 
back, a laparotomy was done and bilateral tuberculous salpingitis found; 
apparently no pathologic examination was made. When tliirty years of 
age she had hematemesis on one occasion. 

_ At the age of thirty-two years, attacks of pain in the epigastrium and the 
right upper quadrant of the abdomen began. At first the pain did not 
radiate, but in later attacks it went through to the back and under the right 
scapula. She rarely vomited. She was jaundiced during one of the attacks, 
which came every few months over a period of nine years. The duration 
of the pain was from one-half to six hours, and it was followed by soreness. 

She was admitted to the hospital for operation in 1910. Both liver and 
spleen were markedly enlarged, as her family physician had reported them 
to be at least three years pre^dously. The gall bladder was not palpable, 
but some tenderness was noted over it. Blood examination showed hemo- 
globin, 55 per cent; red blood cells, 3,190,000; white blood cells, 3000, A 
few myelocjdes were present, but the evidence was considered insufficient 
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to suggest a primarj^ blood disease. Hepatic cirrhosis was considered 
unlikely in \uew of the apparent smoothness of the liver. 

At operation a large gall bladder with edematous wall was removed: it 
contained 30 stones. Culture of the gall bladder contents revealed a small 
Gram-negative bacUlus, identified as brucella. Identification was based 
on its cultural similarity to a strain of brucella obtained from the laboratory 
of ICral, and to the agglutination by the patient’s serum in dilutions up to 
1 to 150 of both this strain and the one isolated from the patient. No anti- 
melitensis serum was available. 

The patient made a good recovery. 

We observed a case in which brucella were isolated from the 
stools, from the bile obtained by duodenal drainage, and from the 
gall bladder contents removed at operation. Search of the literature 
has revealed no other cases in which brucella have been isolated 
from the human gall bladder. 

Case Report, H. P., No. 29227, a phj^sician aged fifty-three years, was 
admitted to the Johns Hopkins Hospital January 27, 1930, complaining of 
discomfort in the right upper quadrant of the abdomen and intermittent 
fever, of five months’ duration. His family history was noncontributorj'. 
Prior to his present illness, he had had measles and varicella in childhood, 
and repeated attacks of tonsillitis until a tonsillectomy was done at the 
age of eighteen. At twenty-one j^ears of age he had tjqihoid fever ndth no 
apparent complication. A Neisserian infection at twenty-three resulted 
in a chronic infection of the prostate and seminal vesicles, for which he 
was treated every few months. Subsequent to a severe attack of bilateral 
ma.viUar}’’ sinusitis at thirty-two he had frequent recurrences of sinus trouble. 
He lived in an institution where raw milk was used from a herd not tested 
for Brucella agglutinins, but not known to be subject to contagious abortion. 
He had no contact with sudneyr goats. 

Five months before admission he had an attack of diarrhea, generalized 
abdominal pain, and fever, wiiich lasted two weeks, and seemed to follow 
the ingestion of new beets and corn. He had a gastrointestinal Roentgen 
ra}-- series, ivith visualization of the gall bladder, both examinations being 
normal. On a bland diet chiefl}^ composed of milk and eggs, with bella- 
donna and mineral oil, he regained the 10 pounds he had lost, and felt well 
during a two weeks’ fishing trip. Hownver, on returning to wnrk, he noted 
intermittent discomfort in tlie right upper quadrant, especially associated 
with fullness after meals. The pain was never severe and did not radiate. 
He noted some tenderness on pressing over the area in wiiich the discom- 
fort was localized. Though he had occasional attacks of diarrhea, the stools 
w’ere never bloody, tarry, or clay-colored. He did not vomit and was not 
jaundiced. At times he felt chilly but was never sufficiently suspicious of 
having fever to take his temperature. 

Five weeks before coming to Jolms Hopkins Hospital lie began to feel 
more chilly, and to have afternoon fever with drenching swnats in the early 
morning hours. He had no joint pains, but general malaise w'as rapked. 
lifter two weeks lie was admitted to the University of hlaryland Hospital on 
the service of Dr. xiycock, wiiere he was studied for three weeks. During this 
time his temperature fluctuated between 9S.0° F. at S a.m. and 100.4° 1'. 
at 8 P.M., except for a period of five days during wiiich the evening tem- 
perature was liigher, reacliing 102° on two occasions. Examination showed 
onlv some slight tenderness and sp.asm in the region of the gall bladder. 
Lcukoci-te count was normal, and urine showed only an occasional wiutc 
blood cell and rare hyaline and granular casts. Phenolsulphonephfhalem 
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excretion was 60 per cent in two hours. Blood nonprotein nitrogen was 
41 mg. per 100 cc. Fractional gastric analysis revealed a maximum free 
hydrocldorid of 46 after seventy-five minutes, and a maximum total 
acidity of 62 at the same interval after the insertion of the tube. Procto- 
scopy revealed a slight excess of mucus in the sigmoid, and Roentgen ray 
studies of the gastrointestinal tract were normal. Blood culture showed no 
growth after seventy-two hours, but the blood serum agglutinated brucella 
in dilutions up to 1 to 320. From a specimen of stool sent to Johns Hopkins 
Hospital b}'- Dr. Maurice Pincoffs for culture, brucella were isolated which 
were agglutinated by the patient’s seruin in dilutions up to 1 to 1280, and 
by caprine, bo^dne and porcine antibrucella sera in the same dilution. A 
diagnosis of undulant fever was made and he was transferred to the Johns 
Hopkins Hospital. 

On admission, the temperature was 100.2° F.; pulse SO; respirations, IS; 
and the blood pressure, 120 systolic and 76 diastolic. Examination revealed 
a middle-aged man of normal development in a state of good nutrition. 
Skin showed no eruptions or rose spots, and there was no enlargement of 
the superficial Ijunph nodes. Pressure over the sinuses elicited no tender- 
ness, and the sinuses transiUuminated well. Upper teeth were absent and 
the remaining lower teeth had many filhngs but appeared to be in good 
condition. The tonsils were cleanty removed. Lungs were clear and the 
heart showed no abnormalities. The abdomen was slightl}’’ distended. No 
masses were palpable and there was no muscle spasm. An area of quite 
localized tenderness to deep palpation was found in the right epigastrium. 
Liver, spleen and kidne 5 ’’s were not felt. The prostate was not enlarged or 
tender, but felt somewhat indurated. Seminal vesicles were palpable, and 
also moderately indurated. Fluid expressed from the prostate showed 
20 to 40 leukocytes per high-pow’er field, some in clumps, and the fluid 
expressed from the seminal vesicles contained a similar number of leuko- 
cytes and many actively motile spermatozoa. No organisms were seen in 
the stained smears, and none were found on culture. 

Examination of the blood showed hemoglobin, 90 per cent (Salili); red 
blood cells, 4,450,000; w'hite blood cells, 5600; pol 5 rmorphonuclears, 62 per 
cent; lymphocytes, 37 per cent; transitionals, 1 per cent. The blood smear 
was normal. The only noteworthy finding on examination of the urine 
was an occasional leukocyte. Brucella were isolated from only the first 
of nine cultures of the urine. The blood Wassermann was negative in ice 
box and water bath. Repeated study of the stools revealed no gross or 
occult blood (Benzidine), and no ova or parasites were found. Brucella 
were isolated from the stools on ten occasions. Two blood cultures taken 
at the highest points of his temperature in pH 6.6 liver infusion broth and 
in liver infusion agar of the same acidity showed no growth after sixteen 
and twenty daj^s, respectively. His blood serum agglutinin titer had risen 
to 1 to 2560 for bo-sdne and caprine strains, but remained at 1 to 1280 with 
the porcine brucella antigen. 

On duodenal drainage, 20 cc. of clear, lighLcolored bile were obtained, 
showing no cholesterin crystals, leukocytes or organisms on microscopic 
examination. FoUqiving the introduction of 20 cc. of 50 per cent magnesium 
sulphate solution into the duodenum, about 45 cc. of dark-brown bile 
flowed out of the tube. This was also negative on microscopic examination, 
but on cuUure in pH 6.6. liver_ infusion broth brucella were isolated in pure 
culture. Brucella were again isolated from the bile obtained at one of the 
two subsec[uent duodenal drainages. When the “B” bile began to flow 
following the introduction of magnesium sulphate, he complained of dis- 
comort in the right upper quadrant similar to his pre^^ous pain there. 

i4is gall bladder filled after the ingestion of tetraiodophenolphthalein. 
Barium enema showed a normal colon, and gastrointestinal series was 
again normal. 
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He ■\^as niarkcdl}' li3’perseusitive to tlie intracutaneous injection of 
brucelia suspensions, showing more marked reaction to the bovine and 
caprine than to tiie porcine strain. 

Course. _ He was obsen^ed for a period of six weeks prior to operation. 
During this time ins temperature fluctuated as indicated in the accompam'- 
mg chart, but never rose above 101.5° F.; it was usualb^ esseufiallv 
normal m the morning and reached the highest point about S f.ji. Thougli 
uncomfortable and weak, he was never prostrated and had no severe pain. 
It was shown by Hill and Scott" in 1925 that mercurochrome is excreted 
bj' the liver and appears in the bile in concentrations bactericidal for Ebcr- 
thella t 3 ’'phi. The 3 ’- were able to cure rabbits made gall bladder carriers of 
this organism. _ hlartin and Hill,® in 1929, observed improvement in 5 of S 
patients suffering from choIec 3 'stitis following intravenous injection of 



mercurochrome. On the basis of tliis wurk, the intravenous injection of 
mercurochrome was suggested, but refused b 3 ' the patient. 

His organism was studied for its susceptibil% to the bacteriostatic 
action of thionine and metlnd violet as described by Huddleson® and found 
to be more susceptible to thionine. We’® had previously liad some success 
in eliminating brucella from the stools of patients showing persistent y 
positive cultures bv the use of these d 3 -es. Hence thionine was given orally 
and by rectum in total daily dosage of 110 mg. for a iieriod of seventeen 
days, and discontinued four days prior to operation, which was decided on 
at the patient’s request. Unfortunately only one stool was cultured for 
brucella between tlie time thionine -was stopped and the time of the opera- 
tion. No brucella were found in this specimen. It is difficult to say wlietlicr 
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or not the thionine was responsible for the absence of brucella in the stool 
at this time. 

He also received three small doses of autogenous brucella vaccine. 

On March 11, 1930, cholecystectomj’- and appendectomj^ were performed 
bj'- Dr. J. M. T. Dinney, Sr., under nitrous oxid and ether anesthesia. The 
wall of the gall bladder was found to be somewhat thickened, and adhesions 
bound it firmly to the under surface of the liver; no stones were present. 
The stomach and duodenum were normal and the spleen not enlarged. 
Adhesions partially bound doum the appendix, which was not indurated 
or grosslj’' inflamed. 

Pathologic examination of the gall bladder revealed some thickening of the 
wall and moderate infiltration of the muscularis by lymphocjiies, but there 
was little evidence of real inflammation. The appendix showed no active 
inflammatory process. 

Cultures taken just after the organs were removed gave the following 
results: 

Gall bladder bile Pure culture brucella. 

Submucosa of gall bladder No growth. 

Cj’stic gland No groudh. 

Submucosa of appendix B. coli communis. 

Mucosa of appendix B. coli communis. 

Peritoneal surface of appendix . . . B. coh communis. 

His postoperative course was uneventful and convalescence satisfactory. 
On discharge he was feeling quite fit, had no pain or discomfort, and had 
practically regained his normal weight. 

Seven stools cultured for brucella after the operation were negative. 
The blood serum contained no agglutinins for brucella at the time of liis 
discharge, April 14, 1930, though he was still hypersensitive to the intra- 
cutaneous injection of 0.1 cc. of suspension of brucella. 

When last heard from June 10, 1930, he was back at work and felt en- 
tirely well. 

Discussion. It seems quite likely that the gall bladder plays an 
important role in chronic recurring brucella infections. 

It is also probable that carriers exist following undulant fever, 
harboring brucella in the gall bladder and excreting them in the 
stools. In view of the rarity of contact infection in brucellosis, it is 
unhkely that the importance of carriers is as great in the spread of 
this disease as is the case with typhoid, for example. 

In our case the patient was subjectively improved and the stools 
were apparently freed of brucella by cholecj^stectomy. 

Conclusions. 1. A case is described in which brucella Avere 
recovered from the bile removed by duodenal drainage, and from 
the gall bladder contents at operation. 

2. In a patient whose extirpated gall bladder contained brucella, 
the stools, from Avhich brucella were isolated prior to operation, no 
longer showed these organisms following cholecystectomy. 

Note. — AVe wish to thank hCss Mary A. Poston for her invaluable assistance in 
the bacteriologic work of this case, agd^Pi ?! ' . --T CW Si^ngthy for his aid in clinical 
examination. pHical 
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Hopkins University, and the Department of Medicine, Gastro-intestinal Clinic, 
Johns Hopkins Hospital and Medical School, Baltimore, Md.) 


In association with other investigations (Paulson and Andrews 
1930, Andrews and Paulson, 1930) upon human intestinal protozoa 
the folioning observations upon incidence were made. It is believed 
that these findings indicate the probability of a much lower incidence, 
particularly of Endamceba histolytica in populations resident in 
large cities in tlie temperate zone tlian has been hitherto e.\presse_d. 
The current opinion as to the incidence of intestinal protozoa in 
residents of tlie temperate zone, is based primarilj- upon the results 
of survevs,mostof which were madeon individuals living in military, 
institutional, and semi-institutional situations where tlie mainte- 
nance and spread of protozoal infestations was undoubtedly facil- 
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itated. According to current textbooks (Craig, 1926; Hegner, 1928) 
the incidence of Endanioeba histolytica in the temperate zone is about 
10 per cent. 

If this figm-e represents the actual state of affairs regarding the 
presence of Endamceba histolytica, one would expect to encounter 
the parasite frequently in any series of feces examinations conducted 
upon an unselected sample of the population resident in the temper- 
ate zone. Dobell (1917) and Carter, Mackinnon, Matthews, and 
Smith (1917) have found that a single stool examination per capita 
reveals about a third of the cases positive for protozoa, consequently 
the expected frequency of End amoeba histolytica in single stool 
examinations of a population in which the incidence is 10 per cent 
should be about 3 cases per 100 individuals. In the series of feces 
examinations here reported under conditions which will be described, 
a single case of Endamoeba histol3i;ica has been encountered in a 
group of 522 persons residing in Baltimore, Md., or environs, exam- 
ined, for the most part, once per capita. 

In 1927, the authors reported the comparative incidences of 
various human intestinal protozoa from defecated stool specimens 
and from specimens obtained with the sigmoidoscope. In all, 253 
individuals were examined, but defecated specimens were available 
from only 210. These people were an unselected lot of civilians who 
presented themselves at the clinic for the relief of various and sundry 
complaints referable to the gastrointestinal tract. Not a single 
infection with Endamoeba histolytica was found in the enthe group, 
though two examinations, that is, one of the sigmoidoscopic and one 
of the defecated specimen were made on 210 of them. This is sig- 
nificant, since we demonstrated in this study that we were able to 
improve protozoologic diagnosis more than .thi’eefold by the exami- 
nation of material from the sigmoid secured through the sigmoido- 
scope as compared with that of defeeated feces. 

The present study has been made upon the same sort of material. 
Individuals coming to the clinic for the first time because they were 
suffering from some gastrointestinal complaint were given con- 
tainers with instruetions to retmn a sample of bowel content free 
from urine upon their next visit, which was ordinarily the next day. 
The stools were examined microscopically irrespective of the barium 
content (Andrews and Paulson, 1930) vithin two or three hours 
after they had been brought to the clinic. In all, 312 persons living 
a civilian life and of various ages and nationalities were examined, 
financially dependent upon a hospital dispensary for their medical 
assistance. Thus they were people who lived under the least sani- 
tary conditions which obtain in the city, which fact, plus the factor 
of selection involved in that they were all at the clinic because of 
gastrointestinal complaints, makes it seem probable that the inei- 
dence of intestinal protozoa in such a group would be as high as 
could be expected in any group of the eity population. The inci- 
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dcncc of tlic various protozoa based upon a single stool examination 
is sbovra in Table I. 


Table I.— Incidence of Intestinal Pbotozoa, Based Upon Single Stool 

Examinations. 


Total examined . 

Negath’e for protozoa 
Positive for protozoa 

By Species. 

Endamoeba histob’tioa . 
Endaroceba coli . 
Endolimas nana . 
lodamoeba Billiainsi 
Trichomonas hominis . 
Chilomasti.v mesnili . 
Giardia lamblia . 
Embadomonas intestinalis 


Number. Per cent. 
312 

277 88. S 

35 11.2 


1 

15 

9 

5 

5 

3 

11 

1 


0. 3 

4.5 
2.9 

1. e 
l.C 
1.0 

3.5 
0.3 


Of the positiv'-e cases, 24 were single species infestations, 7 were 
double, and 4 were triple. 

A comparison and combination mtb our prenously reported 
results (1927) is shoira in Table 11. The figures from the 1927 
report are for the defecated specimens of the combined barium and 
nonbarium groups. 

Table II.— Comparison and Co.mbination of 1927 and Present Series of 
Incidences of Intestinal Protozoa, 



1927 

Present 

Combined 


series. 

scries. 

series. 

Total examined , , , 

. . , , 210 

312 

622 


Per cent 

Per cent. 

Per cent. 

Negative for protozoa 

.... 89.5 

88. S 

89.3 

Positive for protozoa , 

.... 10.5 

11.2 

10.9 

By Species. 

Endamoeba histolytica 

.... 0.0 

0.3 

0.2 

Endamffiba coli 

.... 3.6 

4.8 

4.2 

Ehdolima.x nana 

.... 1.9 

2.9 

2.5 

lodamcfiba niliiamsi 

.... 1.0 

l.C 

1.3 

Trichomonas hominis . 

.... 2.9 

1.6 

2.1 

Chiloraastix xaesnili 

.... 1.9 

1.0 

1.3 

Giardia lambh'a 

.... 1.4 

3.5 

2.7 

Embadomonas intestinalis 

.... 0.0 

0.3 

0.2 


Though the total number of cases e.\'amined in either or"in the 
combined groups is not great, the correspondence betireen the 
results in the two series is quite remarkedly close, and we believe, 
justifies the conclusion that the incidence of the various protozoan 
organisms that infest the human intestinal tract in this locality is 
not as great as is frequently expressed for the temperate zone, even 
when our figures are tripled to raise them to the basis of 0 examina- 
tions per indivddual. It is possible that the inclusion within each 
series of individuals who had partaken of barium sulphate for 
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roentgenological purposes within the week prior to examination 
has operated to reduce the incidence of these forms (Andrews and 
Paulson, 1929) but judging from our previous observations (1927) 
the loss, on the basis of single examinations would not be greater 
than 5 per cent for the total incidence. The difference between these 
frequencies of occurrence and those previously recorded probably 
lies in the fact that the groups heretofore utilized have been for the 
most part inmates of asylums or orphanages or similar institutions 
(Boeck and Stiles, 1923) where personal hygiene is defective, on 
persons of military experience past or present (Kofoid, Kornhauser, 
and Plate, 1919; Kofoid and Swezy, 1920; Boeck and Stiles, 1923; 
Riley, 1929) where the possibility of contamination of food by 
infected flies and food-handlers gives opportunity for widespread 
distribution of food-borne organisms, or of situations such as mining 
camps (Faust, 1930) where the population was intensely concen- 
trated and where fecal contamination was common, as judged by the 
prevalence of ascariasis (Cort, Otto and Spindler, 1930) due to lack 
of sanitary facilities or training, or in the more remote rural sections 
where in addition to these situations favorable to parasitic infes- 
tation in human beings, primitive conditions sometimes also prevail 
(Meleney, 1930), 

In contrast to the above mentioned groups, the present one is 
composed entirely of civilians who, while not living under the most 
hygienic conditions afforded by a large American city, live in family 
units and not as closely together as do the military and institutional 
groups. This fact is significant for the possibilities of contact and 
contamination are greater in the institutional and military groups: 
one cook may infect scores of individuals. On the basis of the afore- 
going, plus improved sanitation and increased facilities for the 
maintenance of proper personal hygiene in the city, one would 
expect that the incidence of protozoa would be much less among 
the civilians, and it must be remembered that this group is more 
nearly representative of the total population resident in the temper- 
ate zone than the military and institutional classes and rural groups. 
The incidence of intestinal protozoa in such a civilian group as has 
been described, is probably more nearly representative of the inci- 
dence of intestinal protozoa in residents of the temperate zone as a 
whole than incidences based upon the previously mentioned surveys, 
inasmuch as most of the population of the temperate zone now is 
concentrated within large cities. 

Summary. A survey for human intestinal protozoa with especial 
reference to Endamoeba histolytica among adults residing in their 
natural environment in a large American city of the temperate zone 
(Baltimore), who appeared at our outpatient department for relief 
from gastrointestinal symptomatology, is reported. This study is 
distinctive in that the material has come from those residing in their 
homes, while practically all similar investigations have been among 
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institutional and military classes, rural groups and from iughly con- 
centrated zones of population where fecal contamination was com- 
mon. While the total numbers of cases examined is not great, the 
correspondence between the results in two series herein I’eported is 
so remarkably close, that we believe that the conclusion is justified 
^at •^e incidence of the various protozoa infesting the human 
intestinal tract in this locality is not as great as has been frequently 
expressed for the temperate zone; and further, that the following 
incidence among this group of city dwellers is probably more nearly 
representative of the incidence of intestinal protozoa in residents 
of the temperate zone as a whole, inasmuch as most of the population 
of the temperate zone is concentrated now within large cities. 

In 522 cases studied, the total incidence of human protozoa infest- 
ing the intestinal tract was 10.9 per cent. By species: Endamceba 
histol}i:ica, 0.2 per cent; Endamceba coli, 4.2 per cent; Endolimax 
nana, 2,5 per cent; lodamceba williamsi, 1.3 per cent; Trichomonas 
hominis, 2,1 per cent; Chilomastix mesnili, 1.3 per cent; Giardia 
lambiia, 2.7 per cent; Embadomonas intestinalis, 0,2 per cent. 
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Interest in the etiology of chronic primary splenomegaly with 
cirrhosis of the liver and secondary anemia has recently been 
stimulated by the reports of numerous investigators who believe 
the disease to be of mycotic origin. 

In a previous study of this problem we' have reported the isolation 
of two different kinds of fungi from the spleens of 3 cases of chronic 
splenomegaly and from 1 case of cirrhosis of the liver. The fungi 
which were isolated were, however, of a variety different from those 
recovered from the spleens of similar cases by other investigators. 
The penicillium recovered from one spleen did not conform to the 
varieties described in the available literature. This fungus was 
virulent for hamsters, guinea pigs and rabbits when injected intra- 
peritoneally. Guinea pigs and rabbits died in five or seven days 
after inoculation. At necropsy nodules were found in the perito- 
neum, but the spleen and liver showed no histopathologic changes 
and the fungus could not be recovered by culturing portions of the 
spleen or liver. Hamsters were more susceptible and died within 
two or three days after inoculation. A generalized infection with 
mycotic nodules in the parenchymatous organs occurred. After 
subcutaneous inoculation animals developed mild localized abscesses 
and always recovered. 

The other variety of fungus which was isolated from the spleen 
of 2 cases of primary splenomegaly and from 1 case of hepatic cir- 
rhosis also failed to conform to the description of recognized varieties. 
The m5'^cologic characteristics of this organism suggested its inclu- 
sion in the genus helminthosporium. This fungus was without 
virulence for laboratory animals. 

According to several investigators,^ the belief that fungi are 
the etiologic agents of splenomegaly appears to be strengthened by 
the observation of thread-like structures in certain unusual pigment 
nodules frequently encountered in enlarged spleens. The pigment 
deposits were described by Stengel,® Gandy*' and recently by Gamna,''. 
and have been designated Gandy-Gamna nodules. The filaments 
were believed by some to be mycelial hyphee of the fungus. Branch- 
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ing filaments and fructification organs were described. Other inves- 
tigators®-® also regarded the filaments as mycelium, but did not attach 
any etiologic significance to the fungus which they believed to be a 
secondary invader in a damaged spleen. On the other hand, a number 
of observers’®-“-’®>23 believed the filaments to be merely degenerated 
tissue fibers occasionally impregnated with iron and "calcium salts. 
Our own studies in collaboration with Hu^^ added more weight to 
the latter opinion. 

_ We have shown that the appearance of the filaments found in the 
siderotic nodules of the spleen in a certain case was entirely different 
from that of the hj-plne of the fungus, which was apparently isolated 
from that spleen. When sections of spleen were stained by special 
methods it was evident that many of the iron-bearing filaments 
found in the nodules were continuous with normal elastic fibers. 
In other words, the filaments are degenerated tissue fibers impreg- 
nated with iron and calcium salts. Furthermore, similar nodules 
containing filaments were found in the spleens from cases of other 
diseases as well as in an adenomatous thyroid gland. 

Since our previous reports we have had the opportunity to study 
the spleens from 6 more cases. Three appeared to be cases of 
cirrhosis of the liver with large spleens and the others chronic 
primary splenomegaly, 1 of which was probably syphilitic in origin. 

Histologic and cultural studies were made of the excised spleens. 

A brief description of the cases follows. The patients were all 
male Chinese. 

Case Reports. Case I.— The patient, aged twent 3 --si.\' j-ears, com- 
plained of a growing mass in his left upper abdomen for oyer two months. 
He had been losing w-eight and strength and had occasional epigastric 
distress with abdominal distention for the past j-ear. He had malaria at 
the age of twenty j-ears, jaundice at trventy-four j-ears and repeated attacks 
of bacillary d 3 -sentery. There w-ere 3 , 180,000 red cells and 2000 wirite 
blood cells per c.mm. Hemoglobin, 59 per cent (Sahli). No malarial 
parasites w-ere found. The spleen w-as easily palpable. Splenectomy was 
performed, but the patient develojred bronchopneumonia, partial intestinal 
obstruction and died a few- Aveeks later. 

The spleen w-eighed 10G5 gm. Grossly the cut surface showed marked 
congestion and some fibrosis. The trabeculaj were very conspicuous. 
Histologically it shoAved a diffuse increase of fibrous tissue. Malpighian 
corpuscles w'ere smaller than usual and the trabecular AA'ere greatly thickened. 
No siderotic nodules w-ere encountered. 

C.ASE II.— A man, aged tAventy-si.N: years, entered the hospital for a 
blood examination. He had been in good health excepting that he tired 
easily, lost a slight amount of Aveight and was becoming pale. Tavo Aveeks 
before admission to the hospital he noted a sense of distention m the left 
uppei* abdomen with some epigastric pain. He had had t 37 )hoid fe^'cr at 
the age of eight years and malaria at ten ^’■ears. Ph 3 'sical examination was 
cssentiallv negative except for a large firm palpable spleen. A blood count 
shoAved 2,720,000 red cells and 1550 Avliite cells per c.mm. of blood Avitii 
50 per cent hemoglobin. He suffered two attacks of fcA'cr (41 _ 0.) anci 
chilliness, lasting tAA’o da 3 'S each. No malaria or other parasites AAcre 
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found. A diagnosis of chronic primary splenomegaly was made and 
splenectomy performed. The patient was discharged a month later much 
improved, with 4,900,000 erythrocytes and 5000 leukoc 3 des per c.mm. 

The spleen weighed 850 gm. Numerous siderotic nodules were found on 
the cut surface. Microscopically there was moderate fibrosis, tliickening 
of the arterial walls vdth periarterial hemorrhages, siderotic nodules showing 
filaments suggestive of mycotic hj^jhae and hyperplasia of lymph follicles. 
A section of liver tissue did not show any cirrhosis. 

Case III.— The patient, aged forty years, complained of abdominal 
swelling for five months. Several j'ears ago the abdomen was swollen for 
three or four months and there was slight jaundice present, but he recov- 
ered. He was conscious of a mass in his upper left abdomen for the past 
six or seven j^ears. Seven months before admission to the hospital he 
vomited about 400 cc. of dark-red fluid, followed by manj’’ dark stools. 
After that his abdomen commenced to enlarge until he was unable to walk. 
There was no past history of malaria or venereal disease. 

The patient was pale, emaciated and slightly jaundiced. The abdomen 
was greatly distended with fluid. There were frequent bouts of fever, 
lasting two to eight daj'S and often exceeding 40° C., interspersed vnth 
periods of normal temperature. His abdomen was tapped repeatedlj^ 
After each tapping the spleen was felt. Erj’throcjdes, 2,800,000 to 3,200,000. 
Hemoglobin rose from 27 to 56 per cent after three months’ hospitalization 
with diet and blood transfusion. Leukocytes varied from 1500 to 4000. 
After splenectomy the erjiihrocjde count rose to 3,750,000, but the hemo- 
globin and leukocytes remained unchanged. The ascites recurred and 
required tapping. 

The spleen weighed 720 gm. The cut surface showed prominent Mal- 
pighian bodies and trabecute. Microscopically there was marked diffuse 
fibrosis with thickening of the bloodvessels. No siderotic nodules were 
found. A section of liver tissue removed at operation showed some increase 
of fibrous tissue, probably early cirrhosis. 

Case LV. — The patient, aged twenty-six j'^ears, complained chiefly of 
distention of his abdomen and diarrhea for fourteen months. After the 
ascites was tapped three times he was admitted to the hospital for splen- 
ectomy. The erythrocytes numbered 5,440,000 and the leukoc 3 des 4800. 
There were occasional bouts of fever. 

There was no improvement after splenectomy. 

The spleen weighed 575 gra. The chief change in this spleen was a 
diffuse fibrosis and h 3 q)ertrophy of the Malpighian bodies. A section of 
liver tissue showed extensive fibrosis. Chief diagnosis, Laennec’s cirrhosis 
of the liver. 

Case V . — This patient, aged forty 3 ^ears, complained of swelling of his 
abdomen for two months, with occasional vague abdominal pain. The 
abdominal distention was increasing. On examination there was slight 
jaundice. The spleen was palpable, especially after the vnthdrawal of 
5000 cc. of ascitic fluid. The liver was not palpable. There were 3,740,000 
erythrocytes, 6600, 10,200 and 4500 leukoc 3 d;es per c.mm. of blood. Blood 
Wassermann, negative. 

Soon after tapping the ascites recurred and fever was noted. Splenectomy 
was performed, at which time the liver was found to be firm and nodular 
The patient was later discharged unimproved. 

The spleen weighed 850 gm. The cut surface showed prominent trabeculse 
and many siderotic nodules. Sections of the liver showed a periportal 
fibrosis. The pathologic diagnosis was nodular cirrhosis of the liver and 
splenomegaly. 
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Case VI.—The_ patient, aged twenty-six j^ears, complained cliiefiy of 
abdominal distention, poljniria and pol 5 'd\’psia for six months. There 
‘ ascites, glycosuria and hyperglimemia. The spleen was palpable. A 
penile sore was present and_ the Wassermann test was positive. Erythro- 
cj'tes, 3,900,000; hemoglobin, 72 per cent; Ieukoc 5 ’tes, 1500. After one 
tapping the ascites never reappeared. The patient’s diabetes was treated, 
and he was given a course of arsphenamin. The red cells increased in 
number to 4,400,000, but the leukocjdes remained at 1700, hemoglobin 70 
and the spleen was undiminished in size. 

Splenectomy was performed. At operation the liver was found to be 
small and finely nodular. No biopsy was made. 

The spleen weighed 1065 gm. The cut surface showed tliickened tra- 
becula) and fibrosis with many siderotic nodules. 

A summary of the cases is given in the table: 



Summary of Cases. 



Dingnosis. 

Gnndy-Garana 

nodules. 

Fungus recovered. 

1 

f I. Splenomegaly 

Present 

Helmiuthosporium . 

Cases reported 1 

1 II. Splenomegaly 

Present 

Helminthosporium. 

previously' . , 1 

1 III. Splenomegaly 

Absent 

Hclminthosporium. 

i 

[ IV. Cirrhosis 

Present 

Penicillium 


I. Splenomegaly 

Absent 

Helminthosporium . 


II. Splenomegaly 

Present 

None. 

Cases in present 

III. Cirrhosis ? 

Absent 

None. 

study . . . . 1 

IV. Cirrhosis 

Absent 

None. 


V. Cirrhosis 

Present 

None. 


, VI. Splenomegaly 

Present 

None. 


Methods. After the spleen was removed it was seared and cut 
with a hot knife. Small blocks of tissue were cut from various 
locations of the fresh surface with sterile scissors. The tissue was 
cut into small fragments and thoroughly ground in a sterile mortar. 
The pulp was then thinly spread over the surface of Sabouraud agar 
slants in large 1-inch tubes. From 30 to 40 tubes were inoculated at 
a time and were incubated at 37° C. for at least one month. Histo- 
logic sections were prepared and studied. 

Wedges of liver tissue removed at operation were similarly cul- 
tured and prepared for histologic study. 

At the same time portions of spleen and liver were inoculated 
into Noguchi’s solid and semisolid leptospira media and on ordinary 
blood-agar plates for the purpose of isolating any other organisms 
which might have been present. The cultures were incubated^ in 
two sets, one at 30° C., the other at 37° C., for a month. Aside 
from occasional obvious surface contaminants, no organisms were 
cultivated. 

The cut surface of the spleen from 2 of the cases of primary 
splenomegaly (Cases II and VI) showed numerous siderotic nodules, 
which are considered by some observers to be pathognomonic of 
the disease' and to be the result of the fungus growth. However, 
although many of these nodules were present in the portions of 
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tissue selected for culture, no growth of fungus occurred in any of 
the 40 tubes inoculated from either case. A helminthosporium- 
like fungus was cultivated from the spleen in Case I, in which no 
siderotic nodules were found. 

In 1 case of hepatic cirrhosis (Case V) the spleen was enlarged 
and its cut surface likewise showed manj’- siderotic nodules. They 
resembled minute pieces of cork embedded in the tissue. Several 
of these nodules were excised and spread directly on the agar slants. 
The pulp from other areas also containing many nodules was inocu- 
lated in 30 agar tubes. No growth occurred in anJ^ 

Cultivation of Splenic Tissue From Other Diseases. Further 
experiments were made by inoculating tissue from spleens removed 
at operation and • at autopsy on Sabouraud’s medium. Eleven 
spleens were examined from cases of malaria, carcinoma of the 
liver, miliary tuberculosis, generalized melanosarcoma, cuThosis of 
the liver and so forth. No unusual fungi were encountered. A 
common penicillium occasionally contaminated a tube. 

Experimental. Further attempts were made to determine the 
relationship of the fungi to splenomegaly by inoculating monkeys 
with cultures of the organisms isolated from the cases reported 
previously.^ Nine animals (hlacacus sinensis) were used. The 
fungus was introduced in various ways: (a) By direct inoculation 
into the spleen; (6) by injection into the aorta; (c) by intraperitpneal 
inoculation; (d) by prolonged feeding. 

Protocols. — Monkey No. 1. Under ether anesthesia an attempt was made 
to inject a suspension of the helminthosporium-Uke fungus into the splenic 
artery.* This was not possible on account of the small lumen of the vessel. 
One-half of a Sabouraud slant growth suspended in about 2 cc. of normal 
saline solution was injected into the abdominal aorta just above the origin 
of the splenic artery. The aorta below this level was momentarily 
compressed during the injection. 

The monkey suffered no ill effects; no anemia or other changes were noted. 
After one year the animal appeared to be in good health. Three months 
later the animal was killed with chloroform. At autopsy a few healed 
infarcts in the spleen were found. 

Monkey No. 2. This animal was injected intraperitoneally with one-half 
a Sabouraud agar slant of the helminthosporium fungus suspended in 2 cc. 
normal saline solution. The animal appeared to be ill the day after, but 
recovered. It lost weight gradually. Two weeks after the first injection 
the whole growth of an agar slant was injected intraperitoneally. The 
animal became ill, and the erythrocytes dropped from 5,900,000 to 4,300,000. 
Temperature, 36.1° C. The leukocytes were unchanged (about 17,000). 
The animal was emaciated and died after three days. 

Except for the finding of a severe intestinal infestation of small round 
worms, no direct cause of death was determined. The abdominal and 
thoracic organs were normal. Portions of the spleen were cultivated in 

* We wish to acknowledge the assistance of Dr. H. H. Loucks in the surgica 
operations performed. 
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Sabouraud agar, but no groArth was obtained, even though only a few 
daj’s had elapsed since the inoculation of a he&vy suspension into the 
peritoneal ca\itj’'. 

Monkey No. S. Tliis animal was injected intraperitoneally with 10 cc. 
doses of a filtrate of the helminthosporium fungus at five-day inten-als for 
two months for the purpose of “sensitizing" the animal if possible. The 
filtrate was made by growing the fungus in a medium containing 3 per cent 
maltose, 1 per cent peptone and 0.5 per cent sodium chlorid in distilled 
water. After one month’s incubation the culture was filtered througli a 
Zeitz asbestos filter. The filtrate w^as used for injection. 

No ill effects were noted. The monkey was then inoculated intraperi- 
toneally with one-tenth of an agar-slant culture. After forty-eight days 
the animal died. 

At autopsy the cause of death was not determined. No abnormalities 
were found in an}'' of the \dscera excepting a few peritoneal adhesions, 
probably resulting from the repeated injections. Histologically there was 
an acute splenitis and abdominal l3Tnphadenitis. No evidences of the 
fungus 'were found. Cultures of the spleen and liver were sterile. 

Monkey No. 7. Received 11 intraperitoneal inoculations of one-quarter 
of an agar-slant growth of the penicillium, over a period of five months. 
Tliree months after the first inoculation the spleen was removed and 
examined. Grossly it was normal, but histologically hj’-aline necrosis, and 
hi’perplasia of the lymph folhcles were found, but no e-^'idence of the presence 
of the fungus. Portions of the spleen cultivated on Sabouraud agar re- 
mained sterile. 

The animal was killed after a year. No important changes were found 
at necropsy. 

Monkey No. 8. At operation the spleen was ex;posed and about one- 
quarter of the arterial supply was ligated. During the operation the 
spleen became enlarged and cyanotic, particularly in the lower pole, which 
was the part most affected by the ligation. About 0.25 cc. of a heaAW 
suspension of a week-old culture of the helminthosporium-like fungus was 
then injected into the lower pole and also into the upper or undisturbed 
pole. 

The animal recovered and remained well for four months. It then 
became ill and ^ed one month later. 

Necropsy revealed generalized tuberculosis. No other important changes 
were found excepting many dense adhesions in the abdominal cawty, due 
to the surgical procedure. 

Monkey No. 9. Was fed daily on the growth of a Sabouraud agar slant 
of the helminthosporium-like fungus for seven months. The animal 
remained in good health and showed no blood changes ten months after 
the beginning of the experiment. After sixteen months it was killed with 
cliloroform. At necropsy all organs -were normal. 

Monkey No. 10. Was ’inoculated intraperitoneally -with a suspension of 
an old culture containing many spore-like bodies of the helminthosporium- 
like fungus. Seven doses were given during five months. No untoward 
effects were noted. However, after six months the animal became very ill 
and was killed with chloroform. , . , . 

Necropsy revealed generalized nuhary tuberculosis. The fungus was not 
recovered m cultures of splenic tissue. 
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Monkey No. 11. Suspensions of fresh cultures of the penicillium fungus 
in normal saline solution were inoculated intraperitoneally in increasing 
doses at two-week inteiwals for twenty weeks.. The last dose consisted of 
the whole growth from an agar slant. The animal remained in good 
health for seventeen months when it was killed. 

At necropsy no important changes were found aside from dense adhesions 
in the abdominal cavity, the result of the repeated inoculations. 

Monkey No. 12. Received intraperitoneal inoculations of the growth 
of an agar slant culture, at ten-day intervals for one hundred and fifty 
days. Old cultures containing many spore forms were used. The animal 
remained in good health throughout the period. The blood count remained 
unaffected. The monkey was killed seventeen months after the first 
inoculation. No abnormalities were discovered at autopsy. Liver and 
spleen cultures were sterile. 

Discussion. The possibility that the fungi isolated from the 
spleens by other investigators w’ere contaminants and had no rela- 
tionship to the disease was suggested by Langeron.^ In our own 
work this question also arose. Several factors, however, indicated 
that the fungi actually resided in the spleen in cases of splenomegaly 
regardless of their etiologic significance. These fungi were unusual 
and w^ere never encountered otherwise during an extensive study 
of the common air-borne fungi in these laboratories. From the 5 
cases yielding the unusual fungi, growth occurred in each instance 
in only 1 tube out of the 40 tubes inoculated. Cultures from liver 
tissue from all cases remained sterile, and, lastly, no unusual fungi 
were isolated from the spleens of 11 cases of other diseases. On 
the other hand, in spite of rigid technique, the growth of common 
varieties of fungi or bacteria occasionally occurred in the tubes from 
time to time, so that it is necessary to admit that an element of 
imcertainty still remains. 

No evidence indicating the relationship of the fungi to the 
siderotic nodules w^as found. Fungi were recovered from spleens in 
which no nodules were foimd and no fungi grew from spleens con- 
taining many nodules. (See table.) Tj’^pical pigment nodules 
have been found in the spleen and in other tissues in other diseases 
by several investigators and ourselves. Siderotic nodules in the 
spleens of cats have been produced experimentally by the injection 
of alcohol.^® Gamna^ and McNee^® have explained the presence of 
the nodules as the result of small local hemorrhages in the tissue, 
with subsequent degeneration and deposition of iron and calcium 
salts. We^^ have shown that the filaments seen in the nodules are 
not mycelium, but are merely degenerated tissue fibers impregnated 
with mineral salts. Thus far the recovery of five different varieties 
of fungi from cases of splenomegaly has been reported by various 
investigators, which also tends to show that fungi are not the 
specific cause of the disease. It seems evident then that the siderotic 
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nodules are not characteristic of chronic splenomegaly and that 
they are not caused by the grow’th of a fungus. It is not unlikely, 
however, that various fungi can and do live in the spleen as sapro- 
ph 5 i;es, especially in a spleen injured by other processes. Numerous 
investigations by dermatologists have shown that various fungus 
diseases may be blood borne; therefore, the occasional recovery 
of fungi from the spleen would not be surprising. 

E:^erimental inoculation of monkeys wdth cultures of the two 
species of fungi isolated during our investigation failed to give any 
evidence of their pathogenicity. Although a few animals died 
followdng inoculation, there w^as no evidence to show' that the 
fungus w'as responsible. The rest of the monkeys remained w'ell 
wdthout showdng splenomegaly or anemia until they w'ere billed and 
examined tw'elve to eighteen months later. 

Conclusions. The results of experimental studies indicate that: 

1. Siderotic nodules in the spleen are not characteristic of pri- 
mary splenomegaly since : (o) They are found in other tissues and 
in other diseases as well ; (b) cases of chronic splenomegaly occur in 
which no nodules are found in the spleen. 

2. Siderotic nodules in the spleen are not caused by the growth 
or presence of fungi, since: (a) Fungi were cultivated from nodule- 
free spleens and from spleens studded wdth nodules no fungi were 
recovered; (b) siderotic nodules have been experimentally produced 
by the injection of alcohol; (c) the filaments found in the nodules 
are not mycelium but are degenerated tissue fibers. 

3. Chronic primary splenomegaly is not caused by fungi, since: 
(a) Various varieties of fungi have been recovered bj' different 
investigators; (b) the disease could not be reproduced e.vperimentally 
in monkeys; (c) aside from the factors mentioned, it has not been 
satisfactorily proved that the fungi isolated from the spleens are 
not air-borne contaminants. 
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CINCHOPHEN (ATOPHAN) POISONING. 

Report of Four Cases. 

,By Lawrence Parsons, M.D., 

ASSISTANT PATHOLOGIST, LOS ANGELES COUNTY GENERAL HOSPITAL, UNIT NO. Ij 
INSTRUCTOR IN PATHOLOGY, SCHOOL OF MEDICINE, UNIVERSITY OF 
SOUTHERN CALIFORNIA, 

AND 

Warren G. Harding, 2d, M.D., 

interne, PATnOIiOGY SERVICE, UNIT NO. 1, LOS ANGELES, CALIF. 

(From Department of Pathology, Los Angeles County General Hospital, Unit No. 1.) 

The use of cinchoplien in the treatment of human disease was 
first suggested by Nicolaier and Dohrn,* in 1908, following the 
report of experimental data obtained by its oral administration to 
various members of the mammalian group, including man, from 
which they concluded that the drug caused an increase in the endog- 
enous formation and the excretion of uric acid. The similarity of 
the experimental actions of this drug to those of the salicylate group 
suggested its use in the treatment of disorders of uric acid 
metabolism. 

Brugsch and Horsters,^ in 1924, demonstrated the cholegogic 
properties of cincliophen in experiments performed on dogs. Its 
property of stimulating the flow of bile has been utilized by various 
subsequent investigators and clinicians in the radiographic visual- 
ization of the gall bladder. The spectacular relief of the pain in 
certain arthritic conditions has led to its widespread use by physi- 
cians as a panacea for practically all neuritic and arthritic distress. 
Unfortunately its use has not always been supervised by the med- 
ical profession. The active principle of a number of quack “rheu- 
matism cures” has been identified as cinchoplien. Its use in the 
doses advocated is not without danger, as the fatal termination of 
3 of the patients whose histories are reported in this paper will 
attest. The laity have learned to appreciate its analgesic properties 
and are using large quantities of cinchoplien obtained through 
patent medicines and drug-store purchases. Rezende® and Mouzon® 
have both called attention the dangers involved in this widespread, 
unsupervised self-administration of cinchoplien. 

Pharmacology. Cinchophen is known chemically as 2-phenyl- 
quinolin, 4-carboxylic acid. It is ividely used under the trade-name 
of Atophan. In addition, members of the phenyl-quinolin group 
are being marketed under a variety of proprietary names. 

Its mode of action has been the subject of considerable dispute. 
Klemperer,'^ in 1913, concluded that no satisfactory explanation of 



116 PARSONS, HARDING; CINCIIOPHEN (aTOPIIAN) POISONING 

its modus operandi liad been given, and we have not been able to 
find in the later literature any satisfactory hjiiothesis explaining 
its action. 

Nicolaier and Dohrn^ noted an increase in luic acid excretion 
ranging from 100 to 332 per cent as compared with an average of 
50 per cent following the administration of large doses of the 
salicylates. They were unable to prove that the increase in endog- 
enous uric acid formation was not associated with an increase in 
nuclear degeneration, especially of the leukocytes. 

Klemperer,” in 1913, noted that a number of Atophan derivatives, 
such as 7-methyl-ester of Atophan, 6-methyl-amido Atophan, a sul- 
phurous acid combination of Atophan and the ethyl-ester of piper- 
onyl Atophan caused alleviation of the clinical sjonptoms of gout 
without increasing the excretion of uric acid. He believed tliat 
the action was due to a “complex antiphlogistic and analgesic 
action.” 

Mendel,® using Cohnheim’s classical metliod of studying inflam- 
matory clianges in tlie mesentery of tlie frog, demonstrated paral^'sis 
of the ameboid movements of the leukocytes, followed by complete 
disintegration of their nuclei after the injection of sodium Atophan 
into the thoracic lymph sac. From these results he assumed that 
the increase in uric acid elimination was due to leukocytic destruc- 
tion in vivo witli the consequent release of large amounts of nucleo- 
protein into tlie blood stream. He referred to tlie work of Starken- 
stein and Wiecliowsld,® who studied the irritative action of mustard 
oil on the conjunctiva of the rabbit, botli with and witliout tlie 
previous administration of Atophan, observing tliat tlie Atophan- 
prepared rabbits exhibited no local inflammatory reaction witli the 
topical application of this substance. Starkenstein^® later attempted 
to refute the conclusion of Mendel by stating, “The para^^zing 
action of Atophan on the leukocjHes explains, it is true, the depress- 
ing effect of this substance on inflammation, but the effect of 
Atophan on purin metabolism is not an action on metabolism but 
an influence upon uric acid excretion.” He further cited that he 
and Wiecliowski” had demonstrated the paralyzing effect in vivo 
in 1920. He concluded from these studies that the action of cinclio- 
phen upon inflammation and upon purin metabolism are “entirely 
independent.” A year later Dohrn^® claimed that a slight leuko- 
cytosis followed the ingestion of Atophan during the ensuing four 
or five hours and subsided within twenty-four hours. From this 
data, obtained upon himself, he believed tliat leukocjflic destruction 
played no part in the increase in uric acid elimination. 

Weintraub'® suggested tlie possibility that cinchoplien had a direct 
action upon the renal threshold for uric acid similar to that exhibited 
by phlorizin in lowering the glucose threshold. 

*The action of cincliophen upon the lii-er has been inadequately 
studied. Brugscli and Horsters® believed its cliolagogue eflect to be 
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due to direct hepatic cell stimulation rather than any indirect 
action tlu-ough the vegetative nervous system. They experiment- 
ally demonstrated an increase in the twenty-four-hour secretion of 
bile and bile pigments, showing that the action was not merely that 
of dilution. Mouzon® reported an example of partial!}^ healed biliarj^ 
fistula which, would intermittently close, causing the appearance of 
jaundice. Upon the administration of Atophan the fistula would 
reopen and the icterus disappear. TJie frequency with which jaun- 
dice is associated with other toxic manifestations and the pathologic 
changes seen in the liver in the 15 fatal cases studied at necropsy, 
including the 4 cases reported in this paper, show that this chola- 
gogue action is of fundamental importance. 

In view of tlie facts presented, it is somewhat surprising that so 
few of the standard textbooks on pharmacology and therapeutics 
mention the possibility of undesirable by-efi'ects from cinchophen 
administration. 

Classification of Toxic Symptoms. It is not our purpose in this 
article to review all of the reported cases of cinchophen poisoning, 
but rather to confine our discussion to the fatal cases. The toxic 
symptoms reported in the 63 cases of poisoning which we have 
been able to collect from the literature may be roughly classified 
into four groups: (1) Cutaneous manifestations, such as pruritus, 
angioneurotic edema, urticaria, macular and papular rashes, first 
reported by Phillips*^ in 1913; (2) anaphylactoid reactions char- 
acterized by neurocirculatory disturbances associated with rapid 
pulse and lowered blood pressure following the ingestion of single 
doses of cinchophen, as mentioned by Scully^® in 1924; (3) gastro- 
intestinal disturbances including simple aphthous ulcers in the 
mouth, pyrosis, nausea, vomiting and diarrhea, reported by 
Schroeder^® in 1922, and (4) liver involvement as indicated by the 
appearance of jaundice, first noted by Worster-Drought^^ in 1923. 
Different degrees of hepatic damage, ranging from transitory icterus 
to acute hepatic degeneration (acute yellow atrophy) have been 
reported. In this connection it is interesting to note that all of the 
fatal cases studied at necropsy have shown striking pathologic 
changes in the liver. 

Review of the Fatal Cases. The accompanying table presents a brief 
analysis of the 15 fatal cases reported in the literature, including 
the 4 here presented. It may be seen that a fatal termination has 
followed the taking of as little as 37.5 gr. (Biloptin, gm. v, equal parts 
of sodium salicylate and cinchophen). Eight cases presented icterus 
as an early evidence of toxicity. Clay-colored stools have not 
been associated with the jaundice in any of the fatal cases. Gastro- 
intestinal disturbances varying from pyrosis to nausea and vomiting 
were seen in 12 of the 15 fatalities. The liver in every case that 
has been^ studied at necropsy has shown degenerative changes 
characteristic of one or more of the phases of acute yellow atrophy. 
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Case Reports, Case I. — History. Mrs. H. B., aged sixtj’-five 3 ’’ears 
entered the Los Angeles General Hospital on October 13, 1929, complaining 
of progressive weakness, vomiting and jaundice. She had suffered from 
chronic arthritis for twenty j^ears and had tried manj^ patent medicines. 
Four months preidously she began taking a mail-order cure* for arthritis, 
which gave marked relief from the pain without any noticeable untoward 
sjTnptoms. Three weeks before entrance the progressive weakness and 
malaise appeared. Eight da 3 's before admission she began to vomit ever 3 ’- 
thing she ate and simultaneousty. the joint pains disappeared. The exact 
time of onset of the icterus was not noted b 3 ’^ the patient. The past liistor 3 ' 
included the presence of eczema since the age of sixteen 3 'ears and complete 
alopecia for twenty-two 3 'ears. She had never been pregnant. 

_ Physical Examination. Revealed a white female presenting the t 3 'pical 
picture of advanced arthritis deformans, moderate icterus and apath}'. 
The heart and lungs were normal. The pulse was 100. The blood pressure 
was 12S 83^310110 and SO diastolic. The area of liver dullness was not 
increased. The patellar and biceps reflexes were absent. The urine con- 
tained a few red blood cells and pus cells. Tlie spinal fluid was normal. 
The Wassermann reaction on both the blood and the spinal fluid was 
negative. 

Progress. Her condition remained unchanged during the ensuing five 
da 3 ’'s except that the stools became semiliquid, blood 3 ' and of increased 
frequenc 3 '’I On the sixth da 3 ' after admission to the hospital she passed 
into coma following the vomiting of much undigested, blood-tinged food. 
The temperature was_ normal; the pulse, 120. A small amount of albumin 
was present in the urine. The blood count was normal and showed a non- 
protein nitrogen of 50 mg. per cent and a carbon dioxid combining power 
of 27.7 vol. per cent. Her condition remained unchanged for four hours 
and was followed b 3 ’' death without the return of consciousness. 

Necropsy Findings. L. A. G. H. 6067, Examination performed one and 
three-quarter hours after death. The bod 3 ’’ appeared poorl 3 ' nourished. 
There was complete absence of hair over the entire bod}'. IMan}’- white 
atrophic scars were present over the lower e.xtremities. There was slight 
edema of the feet and ankles. A definite icteric tint was noted over the 
entire bod}', which was most marked in the sclera;. The joints of both 
the upper and lower extremities showed h 3 'pertrophic arthritic changes vith 
a moderate amount of muscular atroph}'. A moderate degree of purulent 
bronchitis was present. The kidne 3 's were comparative!}' normal except 
for a minor degree of cloudy swelling. The gastrointestinal tract showed 
a small diverticulum of the duodenum and numerous small hemorrhagic 
areas over the tips of the rug® of the small bowel. The contents of tlic 
colon were definitely 3 'ellow. The liver weighed 450 gm. It was of flabby 
consistency. The capsular surface presented many slightly raised areas, 
which varied in size from 5 mm. to several centimeters in diameter. These 
nodules were definitely yellow as contrasted with the remaining firm tissue, 
which was reddish-brown. About three-fourths of the surface made by 
cutting was composed of these yellow, In'perplastic areas (see photograph). 

Hemato.x 3 'lin and eosin stains of blocks removed from the nodular, hyper- 
plastic-appearing areas showed the major portion of each lobule as an are.a 
of marked vacuolization of the liver cells, appearing like fatty infiltration. 
•U the periphery of the lobule was a more or less narrow zone of liver cells, 
containin'^ var 3 nng numbers of droplets; the cells under low-])ower appear- 
ing fairlv normal. There was moderate bile-duct proliferation m this zone. 
Much of the connective tissue was young, showing filiroblasts. The cellular 
infiltration consisted chieflv of small mononuclear leukocytes, vath a few 


* V.an .Ard S.'vn.^torium, Cliic.ai;o. 
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polymorphonuclears and eosinophils. Occasional focal necroses were seen 
at the periphery of the lobules. The first impression received from a low- 
power examination of the sections from these h 3 TDerplastic areas was that 
of an extensive fatty infiltration. Scarlet-red stained the droplets a bright 
red, while Nile-blue stained them a deep blue, almost black; so that one 
concluded that the material was either soap or fatty acids. In hematox 5 din 
and eosin stains of blocks removed from the red, depressed, fibrous areas, 
the periphery of the lobule was outlined by numerous proliferating bile 
ducts, associated with a rather marked cellular infiltration, consisting of 
small Ijonphocjdes and a few eosinophils. The remainder of the lobule 
showed no normal liver cells but was made up of a loose framework of endo- 
thelial cells, probabty from the sinusoids, among which were large numbers 
of red blood corpuscles and occasional Kupffer cells. 



Liver, under surface, Case I. 


Comment. The above patient show'ed the edema of the ankles 
as mentioned by Sutton. The gross appearance of the liver is 
explained by the microscopic findings. The areas of almost com- 
plete destruction of the liver are firm, fibrous and red, the color 
being due to the great number of red blood cells. The surviving 
liver cells are so laden with fat as to appear yellow^ and compose the 
nodules seen in the gross. 

Case U.*— History. Mrs. A. W., aged sixty-seven years, sister of Case I 
entered the Seaside Hospital, Long Beach, Calif., on November 13, 1929. 
bUe hM imt been weU for several months and upon the advice of her sister, 
Mrs. H. B., had been taking medicine from the same mail-order house.f 
ine patient had noticed slight icterus upon three occasions during this 

+ indebted to Dr. Benjamin M. Mikels for permission to publish this case. 

T Van Ard Sanatorium, Chicago, 
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period of treatment which had cleared each time without change in drug 
therap 3 \ Five days before entrance slie complained of severe weakness, 
nausea, headache and painless jaundice. The icterus gradually deepened 
until entrance to the hospital. On the daj’' of admission she became drowsj*, 
had pronounced nausea and vomiting, and lapsed into coma during the 
afternoon. 

Physical Examination. There was profound icterus, Che 3 me-Stokes 
respiration and urinar 3 ' retention. The pulse was 124 and the blood pressure 
was 112 s 3 ’^stolic and 74 diastolic. The temperature was normal. The liver 
dullness was de&nitely diminished. The deep reflexes were absent. The 
urinary findings were normal. There was a leukoc 3 ’-tosis of 13,000 vith 
80 per cent pol 3 ’morphonuclears, but the blood count was otherwise normal. 
The Wassermann reaction was negative. The icterus index was 45 with 
positive direct and indirect van den Bergh reaction. The spinal fluid was 
normal. 

Progress. The patient’s condition remained unchanged during the 
ensuing twenty-four hours. The blood pressure then rapidly declined, the 
pulse became irregular and the coma deepened. Death foUowed without 
the regaining of consciousness. 

Necropsy Findings. (Examination performed by Dr. Benjamin M. 
Mikels.) The body was that of an obese white female with marked jaundice. 
There was passive congestion of the lungs. The heart and aorta showed 
marked arteriosclerotic changes. The abdominal \nscera were all normal 
with the exception of the liver. This organ weighed 720 gm. The capsule 
was rather loose and wrinlded. The external surface as a whole showed 
rounding of the margins and had a slight^'’ nodular appearance, due to 
great numbers of 2- to 5-mm.-sized light-green areas seen against gray 
depressed areas of similar size. The surface made by cutting had a finely 
mottled gra 3 "-green_ color. This appeared to be due to an increase in the 
perilobular connective tissue and marked decrease and distortion of the 
lobules, which appeared light green. In areas the fibrous tissue increase 
was sufficient^ marked that the lobules were very minute. No large foci 
of parench 3 'matous h 3 TDerplasia with depressed fibrotic areas between, were 
seen as in the liver of Case I. 

Sections stained with hematox 3 'lin and eosin, when \dewed under low- 
power, gave a first impression of atrophic cirrhosis of the liver that had 
stained very poorl 3 ’- or had undergone marked postmortem changes. The 
lobules were irregularl 3 ’- divided into varying-sized areas by bands of 
faintl 3 ’- stained connective tissue. Closer observation showed these to con- 
sist of fibroblasts and their fibers, proliferating bile ducts and marked cell- 
ular infiltration consisting chiefl 3 ’’ of small bunphocytes. The liver cells 
composing the islands of tissue between the fibrous bands showed extensive 
necrosis, wliile the less degenerated cells were deeply pigmented with bile, 
hlany bile thrombi were seen in the capillaries among these cells. Patho- 
logic fat deposits were not prominent in the hepatic cells but macrophages 
containing fine fat droplets were frequent in the proliferating fibrous tissue, 
and stained deep red vith scarlet red, while the Nile-blue stained them 
deep blue, almost black. The lipoids in the liver were thus soaps or fatty 
acids. 


Comment. The finel.v nodular appearance of the liver was due 
to the connective-tissue proliferation, while the icterus accounted 
for the green pigmentation. This liver showed what might be 
called “toxic cirrhosis,” a term Reichle-^ used to describe the Uver 
of his cases. 
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Case 111*— History. Mrs. M. W., aged fort}' years, entered the .Santa 
Barbara Cottage Hospital on August 29, 1929, complaining of jaundice, 
cough and dyspnea, loss of appetite, full ache in right side, a skin eruption 
and liglit-colored stools. She had taken thirteen boxes of Atophan for 
rheumatism during the pre^^ous six months. She had had two vomiting 
spells recentb’', associated with marked epigastric distress. 

Physical examination revealed a well-nourished white female with marked 
jaundice and moderate anasarca; There was a maculopapular eruption 
over the face and chest. The lungs showed passive congestion. There 
was a harsh apical systolic murmur which was transmitted to the axilla. 
Epigastrium and upper right abdominal quadrant were tender. The blood 
count was normal and showed a nonprotein nitrogen of 57.1 mg. per cent. 
Icterus index was 60. The blood Wassermann reaction was 3-i-. There 
was a moderate albuminuria and urobilinuria. Stools were of normal color. 

Progress. On September 1, 1929, the nausea and vomiting increased 
and the patient appeared drowsy. These sjTnptoms increased during the 
next twenty-four hours and in addition, choreiform tvitcliing of the muscles 
of the neck and upper extremities appeared. The reflexes were not altered. 
A diagnosis was made of liver damage due to Atophan. The patient’s 
condition became progressively worse and death occurred on September 6, 
1929. 

Necropsy Findings. (Examination performed by Drs. Richard E. Evans 
and Harold P. Schwalenberg.) The skin and conjunctiva) were markedly 
jaundiced. Right pleural space contained 1580 cc. of clear, yellow fluid, 
the underljdng lung being collapsed. Both lungs showed a moderate degree 
of pulmonary edema. There were 584 cc. of clear fluid in the peritoneal 
ca\'ity. The essential intraabdominal pathology was found in the liver. 
Liver weighed 735 gm. and had a wrinkled capsule; the under surface was 
mottled with regions of yellow up to about 10 per cent of its area. Broad 
surfaces, made by cutting the liver, are made up almost 90 per cent by 
}''elIow lobulated regions, ha^dng the appearance of pancreatic tissue. 
Between these was grossly normal parenchyma, the lobules of wliich were 
clearly defined. 

Microscopicallj^ the liver showed extensive necrosis so that over 70 per 
cent of the liver parenchjma was destrojmd and replaced by regions of 
necrotic detritus^ and red blood cells. In these regions remnants of bile 
ducts could be identified. The remaining cords of liver cells appeared 
atrophic. 

Comment. The pathologic changes in the liver were similar to 
those found in Case I. Agonal convulsions have previously been 
reported by Hitzenberger^® and Reichle.^® 

Case IV. -t— History. Mrs. E. H., aged forty-six 3 mars, white, entered the 
seaside Hospital, Long Beach, Calif., on July 1, 1928. For the past six 
years she had suffered from arthritis of the knee joints, which became 
progressively worse, necessitating her walking with a cane. Four years 
prior to entrance to the hospital a diagnosis of Amoeba histolytica infesta- 
been made, but she had received little treatment. Following tMs 
sne developed symptoms suggesting disease of the gall bladder. Two imars 
beiore admission the gall bladder and appendix were removed but with 
no improvement in her arthritic symptoms. 

* We are indebted to Dr. Richard E. Evans for permission to publish this case. 
thi> o ^"^®hted to Dr. Fred B. Clarke, of Long Beach, for permission to publish 
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For an undetermined period she had been taking a mail-order cure for 
rheumatism.* Five daj-s before entering the hospital she had complained 
of not feeling verj^ well. She had noticed that she had not passed much urine 
and that she was slightlj' jaundiced. This was not accompanied by chills 
or fever. Two daA's later she developed some nausea and vomiting and the 
jaundice became more and more marked until at the time of admission it 
was e.\'treme. At tlu's time she nas also menta% confused. 

Physical Examination. The patient was ob%dously desperately ill and 
markedly jaundiced. There were no excoriations from scratching. She 
was a large, well-proportioned woman, weighing approximately ISO pounds, 
but did not appear overweight. There was a decided h}Tpertrophic arthritis 
of the knee joints. IModerate edema of the legs had been present for some 
time. The breath was foul. The heart was slightly enlarged. The pulse 
was 70; the blood pressure was 140 systolic and SO diastolic. The upper 
limit of the liver dullness was ver}'^ indefinite and was about 21- inches 
lower than normal. Her confused mental state made her care difficult. 

Examination of the blood showed a normal red cell count, leukocytosis 
ranging from 16,000 to 17,000, with S3 per cent poljmorphonuclear neutro- 
phils. The icterus index was 75. The van den Bergh gave a negative direct 
and a strongl 3 ' positive indirect reaction. The bleeding time was slightly 
prolonged; the coagulation time was eight minutes. Fragility test was nor- 
mal. Blood Wassermann was negative. The nonprotein nitrogen was 
73 mg. per cent. Leucin and t)Tosin cr 3 ’’stals were found in the urine. The 
pulse rate varied from 90 to 120 and her temperature ranged from 97’’ to 
99° F. She died on the fourth da 3 '. The clinical diagnosis was acute 
3 ’'ellow atrophy of the liver. 

Necropsy Findings. (The examination was made b 3 ’’ Dr. Benjamin M. 
Mikels.) It was restricted to the abdominal cavity. The body was that 
of a large, not obese, white female weighing about ISO pounds and showing 
marked jaundice. The liver weighed 700 gm. and appeared extrernely 
small in proportion to the large size of the body; the capsule was not tliick- 
enecl and the surface had a mottled 3 ’^ellow and red color; the organ was very 
friable and soft. The gall bladder was absent. No biliary obstruction 
was found. The other abdominal xdscera showed little gross patholog 3 '. _ 

The gross diagnosis of acute 3 'ellow atrophy was confirmed by microscopic 
examination. 

Comment. This is a clear case of acute 3 -ellow atroph}’-^ of the 
liver, the diagnosis being confirmed by postmortem examination. 
Tliis is the third case in wliich one quack concern, exploiting a mail- 
order “cure” for rheumatism, is responsible. 

Summary. 1. Fifteen cases of fatal cinchophen poisoning have 
been recorded, including the 4 here reported. 

2. Striking patJiologic changes in tlie liver Jiave been found w 

all of the fatal cases studied at necropsy. _ 

3. The total amount of the drug taken in these cases has varied 

from 37.5 gr. to 7050 gr. 

4. Intensive dosage with cinchophen may produce acute hepatic 
dcf^eneration. Long-continued administration of the drug in mod- 
erate doses may result in subacute and clironic hepatic degeneration. 


+ The A. H. Cass Company, Chicago. 
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LABOR.VTORY Medicine. By Daniel Niciioeson, M.D. Pp. 
433; 108 illustrations. Philadelphia: Lea & Febiger 1930. 
Price, S6.00. 


According to the author “the aim of this book is to provide, in 
detail, information on the indications, method, and interpretation 
of useful tests that a practitioner should be able to perform,” and 
to outline “the principle and interpretation of the more highly 
technical diagnostic procedures.” The tests described are reliable 
and cover most of the field satisfactorily. The last chapter includes 
a list of the equipment necessary for setting np an office laboratory. 
The description of each procedure is followed by a discussion of its 
interpretation. The indications for laboratorj’^ tests are given 
tabular form. Tables of normal values are found inside the front 
cover. A limited number of references to special articles are in- 
cluded. The book should be quite useful to the practitioner who 
wishes to conduct his own laboratory. G. R. 


The Pathology of Diabetes jMellitus. By Shields Warren, 
M.D., with a Foreword bj’’ Elliott P. Joslin, M.D. Pp. 212; 

So illustrations. Philadelphia: Lea & Febiger, 1930. Price, 

83.75. 

This book fills a real need in making readily accessible the data 
on the morphologic pathology of diabetes, discussed in the light of 
our clearer understanding of the disease derived from the use of 
in-sulin. 

The autlior discusses systematically the various changes asso- 
ciated with diabetes, making references to the rao.st important 
literature, and analyzing from many angles the data he has accu- 
mulated from 300 autopsies on diabetics, most of which arc autop- 
sies on .Joslin’s patients, suiiplcmented by his study of records and 
tis.sues of autopsies done elsewhere. 

Points of particular interest are the pathologic conditions which 
are the immediate causes of death in diabetes since insulin has been 
used; tlie histologic distribution of glycogen; the distribution and 
character of the arteriosclerotic changes in diabetes; the morphologic 
evidences of abnormal fat metabolism; and the comparison of tlie 
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pancreas in juvenile diabetics witli that of elderly diabetics, and 
the changes in the islands which may occur m persons without 
diB/b ctcs * 

Numerous excellent photomicrographs and photographs of gross 
material add gi-eatly to the interest of the book. , . 

It is evident that very little real advance has been made in the 
morphologic study of diabetes since the time of Opie’s observations, 
except that the longer duration of life in diabetics treated with 
insulin has rendered more distinct the secondary changes compli- 
cating this disease. _ j i > 

The author theorizes to a certain extent, giving his own and others 
interpretations of some of the unsolved riddles of diabetes; but the 
book deals essentially with concrete morphologic findings, and, as 
sucli, is a very readable, scholarly survey of tlie present state of 
our knowledge of this disease. I- Z. 


Surgical Diagnosis, Vol. Ill, also Index. By 42 American 
Authors. Edited liy Evadts Ambrose Grailui, A.B., hl.D. 
Pp. 1044 ; 446 illustrations. Philadelphia: W. B, Saunders 
Company, 1930. Price, S35.00, set of 3 volumes. 

Volume III begins with a section on Diseases of the Thorax by 
Graham, which is really a summary of the excellent work done by 
the author on this subject. The physics and physiology of respira- 
tion are fully explained before entering into a discussion of the dis- 
eases which affect them. The chapter is followed by a short one 
on the technique of Bronchography by Ballon. 

Olch has written the chapter on the Diseases of the Breast in 
masterful style. His discussion of cystic mastitis is excellent. He 
believes “ the chief complication of this disease is its transformation 
into carcinoma.” He recommends removal of the involved breast 
in the menopausal age where definite chronic cystic mastitis has 
showed no signs of regression over a reasonable period of observa- 
tion. Frozen section diagnosis, he holds, offers no information 
that cannot be obtained by gross examination, and in doubtful 
cases he recommends a mammectomy, fixation of several sections 
of breast tissue and examination of well-cut and stained slides “ at 
one s leisure and under no pressure.” 

Graham s chapter on the Liver and Bile Passages gives the best 
of the material presented in his recent book on the subject. The 
p lysiology of these organs is well described and the etiology and 
diagnosis of their various diseases. He gives an excellent analysis 
of his own and other’s experience with Roentgenological visualiza- 
mn o e gall bladder. The last part of the chapter is given over 
to a description and evaluation of the various tests of liver function. 
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The diseases of the Pancreas arc dealt with by iNIulIer followed 
by a short chapter on Pancreatic Function Tests by Elman. Shipley 
has written a good section on Diseases of the Rectum and Anus. 

One of the most novel chapters in the whole work is that by Hin- 
man on Diseases of the Genito-iirinary Organs. His view is that a 
monograidi only is large enough to discuss the diagnosis of genito- 
urinary diseases, and that these disorders should really be diagnosed 
and treated by specialists in that field. Hence he presents outlines 
by the use of ndiich one may make presumpti^"e diagnoses, and he 
mentions diagnostic procedures which will give positive findings. 
With this more or less general discussion, the reader is furnished 
with a list of the possible diseases affecting the various parts of the 
genito-urinary tract. No description of these disorders is afforded 
but a short bibliography is supplied for each anatomical part. The 
value of such a chapter is to be doubted where a library is not 
available. 

Rose gives a short chapter on his work on Bladder Pressure. 

The diagnosis of Diseases of the Nervous System is dealt with 
by authorities in their fields; Dandy on the Diseases of the Skull, 
Brain, and Meninges, Adson on the Spinal Cord, Lewis on the 
Peripheral Nerves and Ransom on the uses of surgery in the Sympa- 
thetic Nervous System. 

The whole work is well edited and illustrated. Written as it is 
by 42 of America’s leading surgeons, it affords an interesting study 
in author’s style, as well as a dependable reference of surgical diag- 
nosis and experience. It should prove of value not only to the 
surgeon, but also to all who must diagnose surgical diseases, and 
is without doubt the most comprehensive modern work in its field. 

L. F. 


Ceto Meuica. IV. Internal Medicine. By Sir Hmr- 

piiRY Rolleston, B.vut. G.C.V.O., K.C.B., M.D., Hon. D.Sc., 
D.C.L., LL.D. Pp. 92. New A’ork: Paul B. Hoeber, Inc., 1930. 
Price, SI. 50. 

The Editor of “ Clio jMcdica,” a series of invaluable and fascinat- 
ing Primers relating to the History of Medicine, has been fortunate 
in his selection of author for the volume on “Internal IMedicine.” 
Sir Hum])hry Rolleston is a world renowned physician and author 
and his deserved po])ularity is as great in North America as in the 
Britisli Isles. Doctor Rolleston lias accomplished a difUciiIt (ask. 
He has given a brief but comprehensive survey of the history of 
phv.Ac and has cmbclli.dicd the thesis with the charm that chanu- 
terizes all his writings. Onr beloved Osier believed that inetlicine. 
is best taught from the evolutional .standpoint and was fond of 
quoting Fuller's statement “ that • history inaketh a young man to 
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be old without either wrinkles or grey liap- This mexpensive 
little book, like the other volumes of “Cho Medica, _ will prove 
“an easy path to medical knowledge through medical history. 


The University of Chicago Oriental Institute Publications. 
The Edwhn Smith Surgical Papyrus, being Vols. Ill and IV of 
VoL. I. Hieroglyphic Transliteration TmvNSLiVTiON and 
CoMiuENTARY. Pp. 596; 8 plates; Vol. II. Facsimile PljVtes 
AND Line for Line Hieroglyphic TRANSLiTEiumoivL Pp. 13; 

' 22 plates. Edited by James Henry Breasted. Chicago: The 

University of Chicago Press, 1930. Price, $20.00. 

The discovery at Luxor in 1862 by Edwin Smith of this papyrus — ■ 
the oldest known medical document— was an event of major impor- 
tance to the history of science. It was not until 1920, however, that 
its importance was recognized, "when the New Vork Historical 
Society, to whom it had been presented after Smith’s death, invited 
Breasted to translate it. Its careful and protracted study over a 
number of years by the foremost of living Egj’ptologists and now 
its presentation in such complete and even sumptuous form by the 
University of Chicago Press not only perpetuate the value of Smith’s 
discovery, but make available invaluable material for the archseolo- 
gist and some fascinating reading for the ordinary reader. 

“In this document we have disclosed to us for the first time the 
human mind peering into the mysteries of the human bodj^” and 
yet even this early the recognition of intelligible physical phenomena 
is found replacing ndtchcraft as the cause of disease. While the 
papyrus, which is here so splendidly reproduced and explained, dates 
from the seventeenth century B.c., and is anonymous (having lost 
both beginning and end). Breasted believes that it is based on a 
manuscript m’itten at least a thousand years earlier, possibly by 
Imhotep, the earliest known physician. In the more than 400 lines 
that survive, the copyist presents in hieratic script a series of 48 
carefully discussed surgical cases, beginning at the top of the head 
and proceeding downward through the thorax to one case of damage 
to the spine. What a loss that the copyist did not at least include 
the section on the abdominal organs! We learn that history taking 
and physical examination were routinely performed as the basis for 
diagnosis, and that all cases were divided into 3 categories — ail- 
ments successfully, treatable, possibly curable and untreatable. 
I he treatment recommended was purely mechanical in 3 cases, a 
combination of surgery and medical applications in 20, and appli- 
cations only in 19.^ In 16 cases, no treatment at all is suggested, a 
unique occurrence in Egj'ptian papyri. VTiile it is obviously impos- 
sible to refer to details in the limited space available, I cannot 
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refrain from mentioning the reference to the pulse in the Gloss of 
Case 1, which apparently indicates not only considerable knowledge 
of the action of the heart and bloodflow 5000 years ago, but also 
that the actual pulse rate perhaps was being counted some 2500 
years before Deinocritus and Herophilus. Reference in the Ebers 
Papyrus to a similar discussion, gives a clue to the possible title of 
the Smith papyrus as the “Secret Book of the Physician.” 

While the text of the Foreword, Special Exploratory Notes and 
the two Introductions will doubtless prove most attractive to the 
non-EgjT)tologist, he will also find mucli of interest in tlie transla- 
tion and commentaries of the individual cases and in the 32 facsimile 
plates and hierogljTshic transliterations of the second volume. 

We may indeed feel proud of this new evidence of American 
scholarship and scientific enterprise. E. K. 


History of Haitiaa’ jMedicine. By Robert P. Parsons, Fore- 

Avord by Edward R. Stitt. Pp. 196; 21 illustrations and map 

of Haiti. New York: Paul B. Hoeber, Inc., 1930. Price, S2.25. 

Elaborated from an article appearing in the hlay 1929 issue of 
tlie Annals of Medical History, this book puts more adequately on 
record the medical vicissitudes of a romantic island and adds the 
not unimportant events of tlie past two years. Considering the 
3 periods into which the history naturally falls: the French colonial 
period (two centuries ending in 1804) is covered in 2 chajitcrs 
totaling 36 pages, tlie period of independence in 1 chapter of equal 
lengtli, Avhile tlie rest of the book is devoted to the fifteen years of 
the American occupation. And this is probably a fair division; for 
in spite of the glamor surrounding the tom-toms of Papa Logba, 
tlie A'oodoo rites, and the soulless Zambies— a colorful note with 
whicli the author is obviously in considerable sympathy— neverthe- 
less the unequalled advances in public health that have taken ])lace 
since tlie American occupation in 1915 constitute matters of far 
greater importance in medical history. As Admiral Stitt .say.s in 
his Foreword “in the short space of ten years an unspeakable hotbed 
of diseases, from the ravages of which some 3 million people in 
Hayti Avere weakened and criiijilcd, has in a large measure been 
eradicated.” The effect of soap, sah'arsan, sunshine and sanitation 
in reducing the almost universal infestation by yaws, intestimd 
parasites and other endemic diseases, is in itself a lesson in ]mhlic 
health that could avcII be studied by more highly civilized nations. 
The part that our Navy [Medical Department has played in this 
sanitarA' rcA'olution is one of Avhich avc may all be jwoiid ; this account 
by onc Avho played no small role in the action, is corrc.s]mridingly 
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La Rate, Organe Reservoir. By Leon Binm. Pp. 116; 17 

illustrations. Paris: Masson ct Cie, 1930. Price, 20 Pr. 

Finding in 1926 tliat tlie transient polycythemia of as]ihy.\-ia 
was absent in splenectomized animals (Barcroft’s reservoir func- 
tion), the author planned a number of exiilanatory studies, which 
are here reported as follows: (1) the hematologic effects of acute 
asphyxia in the normal and splenectomized dog, the splenic origin 
of asphyxic polycythemia, and so forth ; (2) the contractions of the 
spleen during exercise and the results produced; (3) the contrac- 
tion of the spleen following hemorrhage and the paradoxical poly- 
cythemia following a small hemorrhage; (4) the splenic reservoir 
during digestion, and the excito-motor effect of secretion on the 
spleen; (5) splenic contraction following emotion and the stimula- 
tion of sensory nerves; (6) the blood of the splenic vein and the 
capacity of the splenic reservoir; (7) the histophysiology of splenic 
contraction; (S) the humoral and nervous mechanisms of splenic 
contraction. The results confirm and in some cases amplify Bar- 
croft’s elucidation of this one of several functions of the spleen. 

E. K. 


Practical Massage and Correctwe Exercises. By Hartsug 
Nissbn. Pp. 271; 72 illustrations. Fifth edition. Philadel- 
phia: F. A. Davis Company, 1929. Price, S2.50. 

^ The subject matter of this volume is treated in a rather unscien- 
tific manner. ^ The technique is antiquated, and the description of 
the physiologic effects of the various manipulations is frequently 
at variance with modern physiologic thought. The book, in typical 
pseudoscientific fashion, abounds in extravagant claims and boast- 
lul statements. T 
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Monographs o?i Biocheiiiisb-y. Edited by R. H. A. Plijimer, D.Sc., and 
Sir F.. G. Hopkins, M.A., M.B., D.Sc., F.R.S. Bacterial Melaholism. 
By Marjory Stephenson, M.A., Associate of Newnham College, Cam- 
bridge. Pp. 320; 34 illustrations. London; Longmans Green & Co., 
Ltd., 1980. Price, ISs, net. 

The Surgical Clinics of North America, Vol. 10, No. 6 {Pacific Coast Surgical 
Association Number, October, 1930). Pp. 71; 136 illustrations. Phila- 
delphia: W. B. Saunders Company, 1930. 

A Text-book of Gynecology. By Arthur Hale Curtis, M.D. Pp. 380; 
222 illustrations. Philadelphia: W. B. Saunders Company, 1930. 
Price, S5.00. 

A Brief Histonj of Medicine in MassacJntseils. B}’^ Henry R. Viets, M.D. 

Pp. 194; 8 illustrations. Boston; Houghton Mifflin Company, 1930. 
Legal Medicine and Toxicology. Bj’- Ralph W. Webster, M.D., Ph.D. 
Pp. 862; 47 illustrations. Philadelphia; W. B. Saunders Company, 1930. 
Price, S8.50. 

The Relations of Psychology to Medicine and. the Recognition and Treatment 
of Commoner Affective Disorders. By Leivellys F. Barker, M.D., 
LL.D. Pp. 68. LauTcnce, Kansas: Universitj'' Extension Division, 
University of Kansas, 1930. 

The Treatment of Children’s Diseases. By Prof. Dr. F. Lust. Authorized 
Translation of the Sixth German Edition with additions by Sandor A. 
Lbvinsohn, M.D. Pp. 513. Philadelphia: J. B. Lippincott Company. 
Price, 88.00. 

Practical Treatise on Diseases of the Digestive System, Vols. I and II. By L. 
Winfield Kohn, M.D., F.A.C.P. Pp. 1125; 542 illustrations. Phila- 
delpliia; F. A. Davis Company, 1930. Price, S12.00. 

Intestinal Toxemia. Biologically Considered. By Anthony Bassler, 
M.D., F.A.C.P. Pp. 433; 16 illustrations. Philadelphia: F. A. Davis 
Company, 1930. Price, 86.00. 

Annals of Roentgenology, Vol. XII. Edited bj" James T. Case, M.D. 
The Chest in Children. By E. Gordon Stolofp, M.D. Foreword by 
Bela Schick, M.D. Pp. 432; 401 illustrations. New York: Paul' B. 
Hoeber, Inc., 1930. Price, 815.00. 

NEW EDITIONS. 

A Textrbook of Practical Therapeutics. By Hobart Amory Hare, B.Sc., 
M.D., LL.D. Pp. 1104; 145 illustrations. Twenty-first Edition. 
Philadelplua; Lea & Febiger, 1930. Price, 87.50. 

The continued demand for this popular book is ample, evidence of the satis- 
factory way in which it provides for a widespread need. 

A Prmerfor Diabetic Patients. By Russell M. Wilder, M.D. Pp. 138; 

2 illustrations. Fourth Edition. Philadelphia; W. B. Saunders Com- 
pany, 1930. Price, 81.50. 

A Text-book of Physiology. By William H. Howell, Ph.D., hl.D., Sc.D., 
LL.D. Pp. 1099; 308 illustrations. Eleventh Edition. Philadelphia: 
W. B. Saunders Company, 1930. Price, 86.50. 

Developmental Anatomy. By Leslie Brainerd Arey. Pp. 563; 532 illus- 
trations. Second Edition, reset. Philadelphia; W. B. Saunders Com- 
pany, 1930. Price, 86.50. . ^ 

A Text-book of Medicine, By Russelii L. Cecil, A.B,, M.D., 

Associated Editor for Diseases of the Nervous System, Foster Ivennedy, 
M.D., F.R.S.E. Pp. 1592. Second Edition. Philadelphia : \\ . D. 
Saunders Company, 1930. Price, 89.00. 
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MEDICINE 


UNDER THE CHARGE OF 

W. S. THAYER, M.D., 

PROFESSOR OF MEDICINE, JOHNS HOPKINS UNIVERSITY, BAETIMORE, MARYLAND, 

AND 

JOHN H. MUSSER, M.D., 

PROFESSOR OF MEDICINE, TULANE UNIVERSITY OF LOUISIANA, NEW ORLEANS. 


The Treatment of Malaria, With Some Reference to Recently Pro- 
moted New Remedies.— Bass (J. Avi. Med. Assn., 1930, 95, 988) writes 
tliat quinin is the only specific remedy for malaria. It is possible that 
arsenic, acetarsone and plasmochin may have some eftect, but he states 
emphatically that tliere is no reason whatsoever to employ these drugs 
when there is alreadj'’ a specific, taking of which does no harm, whereas 
with the other drugs direful effects are occasionally observed. 


The Subsequent Course and Prognosis in Coronary Thrombosis. — 
Conner and Holt {Am. Heart J., 1930, 5, 705) have analyzed 287 
cases of coronary occlusion in order to present statistical information 
concerning some of the features of this relatively common condition. 
They found that 85 per cent of the patients were men and it was essen- 
tiallj" a disease of the fifth decade of life, the first attack occurring in 
one-third of all the cases before the fifty-first year and in three-fourths 
of the cases before the sixty-first year. Antecedent arterial hj^per- 
tension occurred in approximately one-third of the patients, syphilis in 
one-eighth and diabetes in one-tenth. Of the 287 patients, 117 are 
known to be living and 142 to be dead, death occurring in the first 
attack in one-eighth of the cases. Of these patients who recovered, 
75 per cent were in good health at tire end of a year, 5G per cent at the 
end of two years, 21 per cent at the end of five years and 3.4 per cent 
at ten years. In almost two-thirds of the patients the attack occurred 
without antecedent circulatory symptoms in individuals who had had 
no subjective or objective symptoms of heart disease. A single attack 
was the usual story of these patients; two attacks occurring in only 
24 per cent, three attacks in 4 per cent and four to seven attacks in 5 
per cent. The interval between the attacks in those who had more than 
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one attack in 50 per cent of patients was less than a year. In the other 
instances the time period varied from one to eighteen years. Tlie 
authors note that the immediate mortality is higher when the initial 
symptoms are severe than when they are mild, yet nearly one-third 
of the patients who survived had symptoms of a very severe character. 

Studies on. a Case of Sickle-cell Anemia. — The occurrence from time 
to time in the blood of negroes of a peculiar bizarre sickle shaping of the 
erythrocytes has occasioned considerable interest in the how and why 
of this familial condition. Hahn and Gillespie showed in 1927 by -in 
vitro experiments that the phenomenon apparently depended upon 
oxygen tension and they suggested that the sickle formation might be 
brought about in vivo by conditions of anoxemia. Shriver and Waugh 
{Canad. Med. Assn. J., 1930, 13, 375) presents a case observed in 
Canada. They demonstrate that the number of sickle cells in the periph- 
eral blood may be altered by changes in the partial O 2 pressure. They 
note that the sickling takes place when the O 2 pressure falls below 
45 mm. Hg. This they believe explains the occurrence of I'ery large 
numbers of sickle cells in organs examined postmortem and likewise 
in spleens which have been removed after clamping the vessels of the 
pedicle. Because of the ability of the cells to take these unusual shapes 
in the blood stream and to return to normal when the O 2 pressure is 
increased, the authors indicate their belief that the disease is not pri- 
marily one of the spleen or of the bone marrow, but it is due to “an 
inherited property of the red cells which follows the Mendelian law and 
is peculiar to the negro race.” 


SURGERY 


UNDER THE CHARGE OF 

T. TURNER THOMAS, M.D., 

PHILADELPHIA, PA. 


Result of Treatment by Autogenous Gland Filtrate in Hodgkin’s 
Disease. — Hanroban {A7in. Snrg., 1930, 92, 23) says that 9 patients 
who had Hodgkin’s disease were treated by the immunologic method 
suggested bj^ Wollhauser and 1^'hitehead. This treatment consists in 
the frequent administration of small doses of a diluted filtrate, the 
extract of affected lymph nodes. Five died of the disease, 3 of whom 
had transitory remissions. One seemed unaffected by the treatment 
and returned to irradiation. One seemed very slightly improved for a 
time, but retrogressed and was irradiated. One was apparently unaf- 
fected after ten weeks and another after six weeks. These results are 
not clear enough to indicate whether or not the filtrate treatment has 
any appreciable effect on the usual course of Hodgkin’s disease. Fottr 
cases suggest that it may be instrumental in bringing on a remission. 
Should the experience of others confirm this, it is to be hoped that tins 
treatment will be given an extensive trial, preferably with no other 
treatment but if conditions demand, combined with irradiation. 
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Hereditary Deforming Chondrodysplasia— Hyndman (Arch. Smg., 
1930 21, 12) says that the so-called malignant degenerative lesions in 
skeletons presenting hereditary deforming chondrodysplasia are prob- 
ably all chondromatous.. A chondroma developing in a skeleton showing 
hereditary deforming chondrodysplasia is essentmlly the same Patho- 
logic process as the nonhereditary diondroma and should be regarded 
in tlie same light. Although such chondromas are essentially^ benign, 
they should, in view of then’ vessel invading and metastasizing pio- 
pensities and rapid expansive growth, be totally excised as early as 
possible. Therefore, it is incumbent on the surgeon to make a check-up 
examination at intervals when he has diagnosed hereditary deforming 
chondrodysplasia. Roentgenotherapy probably has no beneficial 
effect in this type of tumor. The definite ringlike foci in which the 
calcium is deposited in the tumors, particularly in the_ absence of bone 
destruction, is adequate evidence on which to make a diagnosis of osteo- 
chondroma. The marked deformity and foreshortening of either or 
both of two juxtaposed bones in hereditary deforming chondrodysplasia 
is probably due to pseudojoint formation and distorted stimulus of 
bone growtli. 


The Preoperative and Postoperative Therapeutic Use of Dextrose. 
—Titus (Am. J. Surg., 1930, 8, 1196) believes that the preoperative 
and postoperative administration of dextrose is now regarded as of 
great importance in the general care of the surgical patient. Intra- 
venously injected dextrose will frequently convert the bad surgical 
risk into a comparatively safe surgical venture. Administered pre- 
operatively by mouth or by vein, as necessity may require, it acts as a 
preventive of postanesthetic nausea, vomiting and acidosis. Routine 
postoperative intravenous injection of hypertonic dextrose solution is 
recommended in the prevention of vomiting, acidosis and shock, intes- 
tinal atony, etc. Dextrose solution injected intravenously is effective 
supportive treatment for traumatic shock, peritonitis and the toxemia 
of mtestinal obstruction, hlodes of administration, dosage and indi- 
cations for dextrose therapy are discussed in this paper. The assertion is 
again made that unfavorable reactions from intravenous injections of 
dextrose are avoidable if certain technical but simple essentials are 
understood and observed by the operator. 


Actinomycosis of the Thorax.— Goon (Arch. Surg., 1930, 21, 786) 
declares that the symptoms of actinomycosis of the thorax may simulate 
those of bronchitis, bronchopneumonia, pulmonary abscess and pul- 
monary tuberculosis. The more common symptoms are fever, cough, 
sputum, pain, weakness, loss of weight, dyspnea, anemia and external 
abscesses. Ihe diagnosis of actinomycosis is made by demonstrating 
the sulphur granule in the sputum, in empyema fluid or in the pus from 
an abscess or by demonstrating tlie actinomycotic lesion in a histologic 
specimen. Treatment^ should be directed at improving the general 
lealth, the administration to tolerance of potassium iodide, the drainage 
of abscesses a^ empyema pockets and the proper use of Roentgen’ray 
and radium. The disease is fatal in from 60 to 70 per cent of the cases. 
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The Problem of Early Genital Lesions. —Wenger and Proske (Avu 
J. Syph., 1930, 14, 313) say that their experience has proved tliat the 
differential diagnosis of the two lesions (chancre and chancroid) is 
possible by repeated examinations and careful observations in 8G per 
cent of tlie cases studied. In the remaining 14 per cent of this series, 
the diagnosis remains in doubt, because all of the patients were tran- 
sient, not sufficiently intelligent to realize the importance of the six 
montlis’ period of observation. The authors believe that the general 
practitioner would be Justified from the standpoint of public health to 
regard all early genital lesions, as probably chancre, where he has no 
proper facilities for making a differential diagnosis, since the criterion 
for the diagnosis of chancroid is impracticable except in a few cases. 
The greatest good to greatest number can be accomplished only by 
early treatment and that it is safer to treat a possible case of chancroid 
as syphilis, rather tlian permit a chancre to pass as chancroid. Except 
in very rare instances and where the patient is under perfect control, 
should the physician wait for possible later manifestations of syphilis, 
since they are always uncertain. If all cases of early penile lesions were 
treated as early sypliilis, we would prevent many new infections and a 
great deal of latent syphilis. 


THERAPEUTICS 

WDEH THE CHAnGE OF 

CARY EGGLESTON, M.D., 

ASSISTANT PROFESSOR OF CLINICAE MEDICINE, CORNEDL UNIVERSITT MEDICAE COLLEGE, 

NEW TORN CITT, 

AND 

SOMA 'WEISS, M.D., 

ASSISTANT PROFESSOR OF MEDICINE, HARVARD MEDICAL SCHOOL, 

BOSTON, MASS. 


The Treatment of Progressive Muscular Dystrophy with a Combina- 
tion of Adrenalin and Pilocarpin.— On the basis of his o-ivn earlier 
proof that progressive muscular dystrophy rests upon a disturbed 
autonomic innervation of the muscles, Ken Kare and Shigeo Okinaka 
{Klin. Wchnschr., 1930, 9, 1168) report the results of an effort to control 
or improve tWs disease by the prolonged administration of adrenalin 
and pilocarpin. They had previously shown that subcutaneous injec- 
tions of adrenalin and of pilocarpin, separately or combined, increased 
the function of the dystrophic muscles. They had, further, evidences 
that in animals the continued stimulation of autonomic muscle innerva- 
tion produced hypertrophy of the stimulated muscles. On the basis 
of these findings they administered subcutaneous doses of 0.2 to 0.3 pc. 
of 1 to 1000 adrenalin solution and 0.1 to 0.2 cc. of 1 per cent solution 
of pilocarpin daily or every other day for fifty or more consecutive injec- 
tions Twelve patients were treated by this method and a pronounced 
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increase in the strengtli of the affected muscles was observed in from two 
to three hours and lasted twelve hours on the average. _ Alter Irom lo 
to 30 injections most patients showed a lasting increase m tire strengtli 
of the muscles which frequently persisted for many months alter 
cessation of tlie injections. Two patients showed almost complete re- 
covery with relief of symptoms. So great was the recovery that they 
might almost be classed as cured. She others showed pronounced 
improvement. A few showed almost no effects.^ The authors observed 
that, if there was little or no benefit after a series of 50 injections, the 
outlook for ultimate benefit was extremely unfavorable, while those 
patients showing some definite improvement could be further restored 
by continuation of the treatment. ^ Although the injection is frequently 
followed by some mild tachycardia and palpitation of the heart, this 
is of brief duration and no ill effects could be observed. Neither cardiac 
hypertrophy nor persistent elevation of the blood pressure was observed 
in any patient. Even in those patients in whom there W'as no marked 
improvement in muscle tone or strength, it was generally observed that 
the treatment checked the progress of the disease. The authors refuse 
to regard the treatment as a cure but believe that it offers the best 
prospects for checking the progress and reducing the severity of progres- 
sive muscular distrophy so far available. 


The Influence of Digitalis on the T Wave of the Electrocardiogram. — 
Blumenfeldt and Strauss {ZciUchr. f. klin. Med., 1930, 113, 502) 
have reinvestigated the question of reduction in the amplitude of the 
T wave or of inversion of this wave by digitalis as an objective sign of 
its therapeutic action. This reinvestigation was prompted by recent 
reports by Brams, who failed to con&m the constancy of this sign. 
The authors found, in a series of carefully controlled experiments on 
rabbits in which varying doses of digitalis in the form of digipuratum 
(digitan) were employed to produce either acute or chronic digitaliza- 
tion, that the previously positive T wave could not be inverted to a 
negative wave in a single animal. In three of their animals the T waves 
however were somewhat reduced in amplitude. They studied in a simi- 
larlj^ carefully controlled manner a series of 40 patients employing 
several different preparations of digitalis including digitan. In only 
one of this entire series was there any significant change produced in the 
T wave which, in this case, in Lead 2 changed from an originallj'^ diphasic 
- wave to a negative wave. On the other hand, the amplitude of tire 
positive T waves increased in many of their cases. In approximately 
two-thirds of all the patients the T waves remained practically un- 
changed. They concluded that the changes in the T waves originally 
described by Cohn (inversion) and Pardee (reduction in amplitude) 
as evidences of the therapeutic effect of digitalis in man cannot be 
accepted as trustworthy. 


Inyest^ations on the Absorption of Calcium from the Gastrointestinal 
iract.-DR Erich Hesse {Klin. Wchmehr., 1930, 9, 1358) calls atten- 
+ 1 °^ t .f./ absorption of calcium is not dependent upon 
le sdubihty in water of- the preparation used, the form in -w'hich it is 

T+e ^ a complex calcium soap, not an ionizable salt, 

ts absorption seems to depend largely upon the hydrogen-ion concen- 
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tration of tlie intestinal contents. When this is well on the acid side 
of neutral the absorption of calcium takes place. The absorption can 
therefore be controlled in large measure by the selection of a diet yield- 
ing an acid reaction in the intestinal tract. For this purpose a diet 
containing large quantities of lactic acid is specially favorable, altliough 
milk itself leads to alkalinity of the intestinal content. Carbohydrates 
on the other hand, even when combined with a milk diet, cause acidity 
and promote calcium absorption. The author reports a series of careful, 
quantitative studies carried out on dogs, in wdrich he used an insoluble 
calcium-potassium preparation prepared from animal bones, and con- 
taining a vitamin, knorni as Pro-Ossa. He found, when the animals 
ivere on a mixed diet, that two-thirds of tlie administered calcium was 
absorbed w'ithin twenty-four hours. The same results "were obtained 
in dogs fed exclusively wdtli carbohydrates. However, when the dogs 
w^ere fed wdth cow’s milk only one-tenth of the administered calcium 
and a third of tlie phosphorus was absorbed. However, the .adminis- 
tration of large doses of lemon juice or milk sugar, even in the presence 
of a milk diet w'as capable of greatly increasing the absorption of cal- 
cium, Also, if the calcium preparation were administered continuously 
for ten days along wdth either milk or a mixed diet satisfactory absorp- 
tion of calcium took place, indicating that it was capable of more tlian 
neutralizing the alkaline reaction in the intestinal content. 


PEDIATRICS 


UNDEK THE CHAKGE OF 

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D., 

OF rHIEADEEPHIA. 


Suspected Juvenile Tuberculosis.— Eberson Delprat and Wolff 
(Am. J. Dis. Child., 1930, 40, 753) made a clinical and roentgenologic 
study of 306 cases of suspected juvenile tuberculosis with special refer- 
ence to the evaluation of 9 clinical symptoms, 10 clinical signs, 9 Roent- 
gen observations and the tuberculin test. Two groups of children were 
selected on tlie basis of their reaction to tuberculin. In the positive 
group W’hich comprised 206 patients, no symptoms W'ere presented in 
36.4% as compared with 42 % girdng no symptoms among the negative 
group of 100 patients. The symptoms tliat occurred most often in 
both groups -were cough (41.8 %) in the positive and 55.2 % in tlie nega- 
tive, and nervousness (41.8 %) in the positive and 39.6 % in the negative. 
The differences between the percentages of total occurrences of symp- 
toms in botli groups w^ere never ^eater tlian 7 %, except in the case of 
cough, wdiich in the series of patients wdth negative reactions exceeded 
those ivith positive reactions by 13.4%. Considering symptoms occur- 
ring in combination with others, it was found tliat none exceeded a 
difference in percentage of 5.5 %, the greatest differences being in favor 
of tlie persons ivith positive reactions in connection with loss of weight 
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or failure to gain and nervousness. It was found that in the tuberculin- 
positive group 11.2%, and in the tuberculin-negative group timt 12% 
presented no clinical observations. One sign occurred 6.3% more 
often in the positive gi’oup, but otherwise there were no appreciable 
differences in percentage. Tn^o observations occurred most freqi^ntly 
in both groups (39 % in the negative a,nd 35 % in the positive). Tmee 
observations were next in order (25 % in the negative and 23.6 % in the 
positive group. In all of these instances tlie negativ e exceeded the 
positive group. The percentage of patients in the positive group giving 
histories of one or more clinical symptoms was 88.8 and in tlie negative 
group, 88%. The percentage distribution of the total number of cases 
in which a clinical symptom or sign occurred alone or in combination 
with others was as follows; In the positive group, malnutrition, dull- 
ness over the manubrium and enlargement of the cer\dcal lymph 
glands occurred more often: while D’Espine’s sign, paravertebral 
dullness and auscultation exceeded among those with negative reactions. 
The greatest difference was in favor of the negative group in the case 
of paravertebral dullness. No roentgenologic evidence was found in 
5.8% in the positive group and in 15% in the negative group. The 
percentage distribution of the total number of cases in which roentgeno- 
graphic signs occurred alone or in combination with others was as 
follows; In the positive group, hilus calcifications, increased bronchial 
markings and thickened interlobar pleura occurred more often: in the 
negative group, peribroncliial infiltration occurred more frequently; 
and the other roentgenographic signs occurred approximately in the 
same percentage in both gi-oups. Certain outstanding physical evi- 
dences, such as D’Espine’s sign, paravertebral dullness and the like 
were more prevalent among persons with negative tuberculin reactions. 
Observations that were formerly considered as pathognomonic of tuber- 
culosis were associated with nontuberculous processes in the lungs. 
The authors found that commonly accepted clinical symptoms and 
signs have no diagnostic significance unless these are definitely cor- 
related witli tuberculin tests and Roentgen observations that are positive 
for tuberculosis. 


Intraperitoneal Therapy in the Treatment of Diseases of Children. — 
Grulee {Peniia. Med. J., 1930, 34, 71) grouped the dangers of intra- 
peritoneal tlierapy under three heads: infection, excessive quantity 
and untoward reaction. Infection may be introduced from improper 
OT insufficient sterilization of the skin, instruments, or materials injected, 
ihis would seem a remote possibility if proper care is used. Peritonitis 
might dewlop as a result of puncture of the bladder or intestine. There 
IS a real danger of metastatic infection in the peritoneal cavity from 
intection elsewhere in the body, especially following an intraperitoneal 
transtusion of blood. Too large quantities may result in pressure on the 
diaphragm with resulting syncope especially if there is abdominal dis- 
tention priaent. Reaction of an untoward nature may follow injections, 
especially if care is not exercised in the preparation of the material to 
de injected, buch reactions usually consist only of slight rise in tem- 
peidture and distention. At times the reaction is much more serious 
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with collapse and in rare instances, death. The disadvantages are 
chiefly those of somewhat delayed absorption. This is especially evi- 
dent with red corpuscles. The material injected usually is rapidly 
absorbed. The rate of absorption varies with the condition of the 
patient, but it is usually rapid. The greatest barrier that has to be 
overcome is the psychical one, that is the result of our surgical training. 
The advantages are obidous if the cases are properly selected. Oral 
and rectal administration is often quite ineffective when their ingestion 
is most needed, and the supply that can be given subcutaneously or 
even intravenously is often entirely inadequate to meet the demands. 
In many cases of anemia any therapy except transfusion of blood is of 
no avail and should tliis have to be repeated often as is frequently the 
case, the intravenous route is impossible and the intraperitoneal must 
be used. There are tv'o distinct advantages. The reactions are cer- 
tainly fewer and slighter than in intravenous injections, and the sim- 
plicity of the procedure is such as to make it applicable for almost 
universal use. 


Studies in Infant Nutrition: Lactose and a Maltose-dextrin Prepara- 
tion.-— Gekstley (J. Am. Med. Asm., 1930, 95, 1233) states that 
chemical studies have shown that lactose per se does not deserve its 
bad reputation. It can be given to a normal infant in good hj’^gienic 
envhonment witliout undue risk, even with the additional digestive 
strain of whole cows’ milk. If intestinal fermentation and diarrhea 
arise, they are not proportionate to the amount of lactose in the formula. 
Unquestionably some other element of cows’ milk, probably by delaying 
lactose absorption, and thus permitting a greater total bacterial growth 
and increased fermentation, or by increasing peristalsis, plays a great 
role. The relation of lactose to protein seems important. In a former 
studj^ the author indicated the very important part played by parenteral 
infection. Secondary in importance only to parenteral infection in 
influencing stool chemistry is the child’s general nutrition. The amount 
of lactose in the diet is not nearly so important as the factors influencing 
its absorption. In regards to the maltose-dextrin preparation, tlie 
analyses of the stool showing low total and lactic acids and hydrogen- 
ion concentration toward the alkaline confirm the clinical observations 
of its constipating tendency. IVlien given to the normal infant in a 
mixture of cows’ milk, it results in changes in stool chemistry further 
from that of the breast fed than does lactose. Whether the success of 
lactic acid milk is due to the lowering of tlie buffer, or whether the fine 
curd is a factor, in eitlier case the theory of the success of the method 
is in its digestibility. He found that whole cows’ milk with carbohy- 
drate seemed to effect a change in the infant’s body predisposing to 
severe nutritional disturbances, and causing him to show the severest 
nutritional reaction following the mildest parenteral infections. These 
changes were independent of any gastrointestinal disturbance. The 
addition of lactic acid to milk may make the mixture more digestible, 
ljut does not take away any of the factors which were found to injure 
the body. 
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JOHN H. STOICES, M.D., 

PROFESSOR OF DERMATOLOGT AND SYPHILOLOGY, SCHOOL OP JIEDICINE, 
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AND 

VAUGHN C. GARNEE, M.D., 

ASSISTANT PROFESSOR OP DERMATOLOGY AND SYPHILOLOGY, SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA. 


The Diagnosis and Treatment o! Scabies.— Montgomery and Cul- 
VEK (Med. J. and Record, 1930, 132, 337) m discussing the accepted 
clinical features of scabies mention a number of less well-known facts 
which assist in the diagnosis of this common dermatosis. They state 
that the characteristic elementary lesion of the disease, the burrow, 
is best seen on the anterior aspect of the wrists and the adjacent palms 
rather than on the sides of the fingers. The burrow is almost never 
identified on the tips of the elbows, the areolte of the nipples, or over 
the buttocks. It is frequently discoverable, however, on the glans 
penis and in infants on the tender skin of the instep. The burrow may 
frequently be demonstrated by placing on the suspected part a drop 
of ink or iodin which is instantly wiped awajL A minute amount of 
the substance ascends the burrow by capillary attraction, bringing the 
latter into better relief. The authors believe that an automobile age 
accounts for a greater prevalence of the disease b5’’ markedly increasing 
the number of transient overnight guests at hotels, inns and wayside 
homes. Auto drivers are apt to have extensive involvement about the 
buttocks from constant sittmg with the attendant warmth of the parts. 
The motorist may escape much involvement of tlie hands, hoAvever, 
because of frequent contact with gasoline, which is inhibitory to the life 
cycle of the itch mite. In discussing the characteristic itching of scabies, 
they call attention to the fact that the glans, though a favorite site of 
involvement, rarely if ever itches. The question is raised if this is not 
due to the glans being covered by a mucous membrane. The analogy 
to lichen planus is mentioned, for ivhen this disease affects the oral 
cavity there is no itching despite the fact that cutaneous lesions are 
very pruritic. The authors state that occasionally scabies may be non- 
pruritic tliroughout its entire course and recite the case of a scabies 
carrier who oA’^er a period of sixteen years had infected many people and 
whose house came to be shunned. The diagnosis of scabies Avas estab- 
lished by demonstrating the mite, yet there had been no itching through- 
out the protracted course of the infection. 


Pemphigus.-AYREs (Calif, and West. Med., 
1 JJU, 33, 556) has studied the kidney function in S cases of pemphigus 
by means of the phenosulphonephthalein test. All showed decreased 
excretion ot the dye ranging from 5 per cent output in two hours after 
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giving the drug intramuscularly, to 55 per cent output in one hour 
after intravenous injection. _ On the basis of these findings, plus cita- 
tions in the literature calling attention to postmortem evidence of 
pathology in the jiyer in certain cases of pemphigus, the author cautions 
against the administration of arsenic in this disease. He believes that 
an extensive case of pemphigus is comparable to a severe burn with the 
attendant fluid loss by exudation and therefore advises a copious fluid 
intake fortified by parenteral administration if swallowing is difficult. 


GYNECOLOGY AND OBSTETRICS 


UNDER THE CHARGE OF 

CHARLES C. NORRIS, M.D., 

PROFESSOR OF OBSTETRICS AND GYNECODOGY, SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, PA., 

AND 

FRANK B. BLOCK, M.D., 

ASSOCIATE IN GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Urinary Incontinence in Women.— One of the most annoying condi- 
tions affecting many women is urinary incontinence due to relaxation 
or rupture of the internal vesical sphincter. Such women may have 
perfect control of the bladder under ordinary circumstances but under 
the stress of unusual exertion or excitement they become incontinent. 
In the severer forms, operative intervention is all that the gynecologist 
can offer. In a consideration of the surgical treatment, Smith (/l?m. 
Surg., 1930, 92, 394) states that he has found that a careful plastic 
repair of the anterior vaginal wall will correct the impaired bladder 
control in the majority of instances. In more pronounced cases, tlie 
Kelly operation of tightening the vesical sphincter combined with 
colporrhaphy gives a cure in a considerable proportion of women with 
relaxed sphincter. In a case of his where this procedure failed, the 
addition of suprapubic bladder drainage to the plastic on the sphinc- 
teric region supplemented by an interposition operation gaA^e an excel- 
lent result. While such a procedure may seem a bit radical to the 
gynecological surgeon, it should be remembered that the urologists 
consider suprapubic bladder drainage as a minor addition to any opera- 
tion and it is certainly well worth while to keep such an aid in mind, 
since the rest which is allowed tlie bladder by this means may be the 
difference between success and failure when attempting to correct 
extensive degrees of vesical incontinence. 

Relation of Histology to Prognosis in Cervical Cancer,— In an effort 
to determine the degree of malignancy so that the prognosis could be 
given, McNamara (J. Lab. and Clin. Med., 1930, 15, 976) studied 294 
cases of carcinoma of the cerHx and found that the microscopic exam- 
nation is one of the most valuable assets in this determination. The 
squamous-cell type of cancer was divided into two types of malignancy. 
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which he calls “high” and “low.” The "low” group js made up entirely 
of large even cells, which have a tendency tow.yd pearl formation. 
The cells as a rule are equal in size and do not infiltrate. Ihe lug 
group is made up of spindle cells, with much chromatm and a small 
nucleus. They are closely packed, giidng the appearance of the ordinary 
basal-cell carcinoma. This is the highest or most malignant type of 
cancer found. Along with this squamous cell there is usually a round 
cell with a clear cytoplasm and a very early chi-omatmized nucleus, 
which never invades the tissues. He has no accurate data on adeno- 
carcinomas, having had only 3 cases. This report is of mterest m view' 
of the numerous reports from different investigators during the past 
few years. Some of the reporters place great importance on the his- 
tologic structure as a prognostic index, wdiile others have failed to 
note any definite connection between the tw'o, so that froni the stand- 
point of theReview'er, this subject must be considered to be in an unset- 
tledstate. > 


OPHTHALMOLOGY 


TJNDER THE CHAIIGE OP 

WILLIAM L. BENEDICT, M.D., 

HEAD OF THE SECTION OF OPHTHALMOLOGY, MATO CLINIC, RCjCHESTEH, MINN. 


Oculogyric Crises in Postencephalitic States.— Bennett and Pat- 
ten {Arch. Ophth., 1930, 4, 361) reported 7 typical cases representing 
the syndrome of oculogyric crises, postencephalitic. In 6 patients 
modified Parkinsonian residuals W'ere present, but a seventh patient 
w'as not Parkinsonian. The spasmodic conjugate deviations of the 
eyeballs was present in all. In addition most of the patients presented 
the symptoms of involuntary, forced closure of the eyelids wdth blepharo- 
spasm. The conjugate deviation was rather constantly accompanied 
by fluttering or flickering of the lids. Various therapeutic measures 
W'ere tried but no definite improvement w'as seen except in the use of 
continuous medication wdth hyoscine or stramonium, wdiich usuallj' 
gave some relief. One patient improved markedly wdth general con- 
stitutional treatment and the administration of hyoscine. Tincture 
of stramonium in physiologic dosage gave no additional palliative 
relief from the attacks over the hyoscine, but in some instances appar- 
^tly relaxed the bradykinetic tendency more strikingly than hyoscine. 
Both of these drugs are much wmrth while and should be administered; 
mey often permit a completely incapacitated patient to return to work. 
JSo tendency to spontaneous cure was noted in these cases. 

r Picture in Keratomalacia of Adults. — Abnold and Young 

1930, 4, 309) studied the blood picture of 35 patients 
with keratomalacia. In 7 the anemia w'as closely associated wdth the 
keratomalacia for no other cause was found. In 8 others the anemia 
could be explained on the basis of infectious disease, such as tubercu- 
losis, kala-azar, empyema and paratyphoid fever. Others, however, 
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were suffering from advaneed infectious diseases but did not have 
anemia. It is not icnown whether anemia can be produced by defi- 
ciency of vitamin A alone, but in 7 cases in which no general disease 
was found responsible for the anemia there was no deficiency of vitamins 
B, C, and D, or at least it was not recognizable. “When keratomalacia 
has progressed to a far-advanced stage and has been further compli- 
plicated by intercurrent infections, a state of serious disturbance in 
nutrition is obAaously present. Anemia in these cases is usually marked. 
On the other hand, in cases in wliich the ocular lesion is mild and other 
complicating factors are absent, ' there is no appreciable change in the 
blood picture.” 


OTO-RHINO-LARYNGOLOGY 


UNDER THE CHARGE OF 

deWAYNE G. RICHEY, B.S., M.D., 

MERCY HOSPITAL, PITTSBURGH, PA. 


Bacteria of the Upper Respiratory Tract and Middle Ear of Albino 
Rats Deprived of Vitamin A. — It has been shown by the researches of 
Workman^ and others that in the experimental animal a deficiency of 
vitamin A increases susceptibility to infections, especially respiratory 
infections; and that this cataphylaxis in animals is not the result of the 
destruction or paralysis of the antibody-forming mechanism that pro- 
duces agglutinins, precipitins, hemolysins or bacteriolj'sins but of a 
depressive agent acting upon the phagocytic mechanism. Barlow,^ 
too, has noted inflammatory changes in the upper respiratory tract in 
rats deprived of vitamin A. More recentlj"-. Turner, Anderson and 
Loew (J. Infect. Bis., 1930, 46, 328) report a bacteriologic stud}’’ of the 
nasal cavities and middle ear in 79 albino rats, some of whom received 
a vitamin-A-free ration. Four types of bacteria pathogenic to rabbits 
were encountered: Staphylococcus aureus, B. coli, and two Gram- 
negative cocci — M. catarrhalis-A and chromogen-6. It was found tliat 
the pyogenic Gram-negative cocci occurred more frequently in those 
rats presenting the severest symptoms of vitamin-A deficiency. This 
the authors believe to be due to a depressed state of the experimental 
animal resulting from avitaminosis A. Evidence is produced to show 
that cod-liver oil protects against bacterial invasion of the nasal cavities 
and middle ear. 


Occurrence of Influence Bacilli in Mouths of Normal People.-;- 
By emplo 3 dng penicillin in the isolation of hemoglobinophilic bacilli, 
Flejiing and IMacLean (Brit. J. Exper. Path., 1930, 11, 127) were 
able to obtain influenzal and para-influenzal bacilli from the gums of 
all of 30 healthy nurses and students and of 6 healthy laboratory 
workers. Practically all of the cultures from the tonsils and naso- 

1 Retrospect: J. Infect, Dis., 1923, 32, 247. 

2 Flic Retrospect: Am. J. Med. Scr., 1929, 178, 290. 
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pharynges in the series of 30 yielded similar 
the hemoglobinophilic microorganisms varied 

morphologic and tinctorial characteristics, most of them were no - 
Tmotytic In another series of cultures from the apices of infected 
teeth 3 out of 4 revealed hemoglobinophilic baciui. 


RADIOLOGY 


TINDER THE CHARGE OF 

ALBERT MILLER, M.D., 

AND 

CHARLES G. SUTHERLAND, M.D., 

CONSULTING PHYSICIANS, SECTION OF ROENTGENOLOGY, MAY'O CLINIC, 
ROCHESTER, MINN. 


Further Observations on the Direct Roentgenologic Signs of Gastro- 
Jejunal and Jejunal Ulcer.— The direct roentgenologic signs which, 
according to Camp {Radiologrj, 1930, 15, 274), permit a positive diag- 
nosis of gastrojejunal or jejunal ulceration are; (1) The presence of 
an ulcer niche; (2) persistent deformity of the stomach, stoma or 
jejunum; (3) the presence of a gastrojejunocolic fistula, and (4) closure 
of the stoma. These conditions are best shown during the fluoroscopic 
examination with the patient upright. The stomach should be empty 
and the examination should begin after only a swallow or two of the 
opaque meal. It is Camp's impression that a niche will be seen in about 
60 per cent of the cases. The majority are found in the jejunum, nearly 
always in the efferent loop and sometimes as far as 15 cm. from the 
stoma. Usually the shadow of the niche is less than 1 cm. in diameter 
and projects from the lateral border of the efferent loop, frequently 
close to the stomach. Occasionally it is situated within the stoma. 
It must be distinguished from flecks of barium caught in tire gastric 
rugie or jejunal folds. Deformity of the stomach, stoma or jejunum 
produced by the associated inflammatory reaction is the most common 
change accompanying gastrojejunal or jejunal ulcer. It appears as a 
puckering about the stoma or narrowing of the jejunum. Frequently 
the deformed stoma has a funnel-like appearance. In the absence of a 
malignant lesion, a gastrojejunocolic fistula is evidence of preceding 
jejunal or gastrojejunal ulceration, whether additional signs are present 
or not. 


When Has Visceroptosis Clinical Significance?— To this question 
Beilin {Radiology, 1930, 15, 223) answers as follows : When symptoms 
arise as a result of perverted function in a visceroptotic individual in 
whom organic disease has been excluded, then, and then only, has 
visceroptosis clinical significance. The cardinal diagnostic fluoroscopic 
sign of gastroptosis and coloptosis is that the symptoms are usually 
relieved when the stomach or colon is elevated manually, and almost 
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immediately entirely relieved when tlie patient is placed in the Trendel- 
enburg position. The anatomic position of the stomach and colon in 
the so-called normal individual is dependent upon the habitus as well at 
the inherited constitutional frame of the individual. Their low position 
is of no significance except when it interferes with physiologic func- 
tion. The responsibility for the diagnosis of clinical gastroptosis and 
coioptosis is almost entirely dependent upon the clinical roentgenologist, 
as a careful objective exclusion diagnosis of organic disease of the gastro- 
intestinal tract must be made. 


NEUROLOGY AND PSYCHIATRY 


UNDER THE CHARGE OF 

FRANKLIN G. EBAUGH, M.D., 

PROFESSOR OF PSTCHIATRV, UNIVERSITY OF COLORADO, DEN\"ER, COLORADO, 

AND 

GEORGE JOHNSON, M.D., 

INSTRUCTOR IN PSYCHIATRY IN THE UNIVERSITY OF COLORADO. 


Landry’s Paralysis: A Clinical and Pathologic Study.— Golby (J. 
Neurol, and Psychopathol., 193,0, 11, 1) presents 3 cases of Landry’s 
paralysis which he has studied and data on 54 cases collected and 
tabulated from the literature. He divides these cases into three groups 
as follows: I. A form of acute ascending paralysis occurring almost 
exclusively in males, usually during the third decade of life, with 50 
per cent mortality and slightly better prognosis prior to the age of 
thirty years. The paralysis is almost, but not quite always ascending 
in type; it is not associated with wasting, or with changed electrical 
reactions. Slight sphincter disturbance is not uncommon. Bulbar 
involvement is usual, but the nuclei of tlie upper cranial nerves are not 
as a rule affected. Sensory changes are almost entirely subjective, such 
as paraesthesife, pains, aching, numbness, and so forth, often preceding 
the onset of paralysis by a few days. Febrile reaction is conspicuous 
by its absence, nor are tliere any signs of meningeal irritation or of 
increased intracranial tension. Postmortem findings are limited to 
vascular engorgement of the meninges, chromatolysis in the cord and 
a few fatty changes in the nerve tracts and peripheral nerves, not of a 
specific nature. If recovery occurs, it is complete but may take a year 
or more. Fatal cases last about fifteen days and respiratory paralysis 
or bronchopneumonia are usually responsible for deatli. II. Differs 
from the foregoing in a smaller mortality and higher incidence in females 
but males predominate. The age incidence and prognosis is similar. 
Paralysis is almost always ascending. The motor cranial nerves are 
commonly involved, usually as symmetrically, and changed electrical 
reactions and wasting are sometimes seen. Sphincter disturbance is 
more frequent. Sensory changes are similar to those in Group I. Slight 
objective changes occur, in the nature of tenderness over nerve trunks 
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in about lialf the cases. Signs of a generaUo:^mia are cmnmon, and 
tliere is more constitutional illness tlian in Group I. Postmortem 
changes in the cord and peripheral nerves are alvTays present and ot a 
parenchymatous nature, with or without inflammatory reaction 
Recovery is often complete in two or tliree months but sequelre, such 
as wasting and absent deep reflexes are not uncommon. Fatal cases 
last usually about fifteen days. III. Mortality high (SO per cent) ; age 
incidence low, as a rule under twenty years; males preponderate mark- 
edly; sequence of paralysis more variable and there is a tendency for the 
onset to occur in one limb. Bulbar involvement is common and is 
somewhat similar to Group I. Sphincter disturbance is more frequent 
than in either of the other two groups. There is a marked febrile reaction 
often associated witli signs of increased intracranial tension and menin- 
geal irritation. There is almost complete absence of sensory changes. 
Postmortem changes are similar to those of anterior poliomyelitis. 
Residuals in recovered cases are similar to those found for poliomyelitis. 
On the basis of these findings and comparing his view with those of 
previous mriters he agrees witli Saltman that cases of acute ascending 
paralysis can be divided into three groups; a poliomyelitic group, a 
polyneuritic group, and a group which shows little or no postmortem 
change and no constitutional reaction. These groups can be distin- 
guished with a degree of certainty on clinical and pathological grounds. 
A high mortality and a preponderating incidence on young adult males 
are characteristic of the whole series. Although the cases fall into 
clinical and pathologic groups and may be described as diseases in the 
traditional manner, there is no common etiologjL “Landry’s paralysis 
is a syndrome probably caused by a toxin exerting its influence through 
the blood stream, and more or less closelj’’ related on the one hand to a 
group of cases which are simply a variety of multiple neuritis, and on 
the other to a group which are best described as cases of infective polio- 
myelitis.” 


Congenital Word-deafness, With Some Observations on the Accom- 
panying Idioglossia. — Morrison (J. Neurol, and Psychopatliol., 1930, 
11, 28) presents 2 very interesting cases of congenital word-deafness 
occurring in the same family and with some evidence of auditory dis- 
turbance in still another member of the family. The cases are presented 
with sufficient detail to be illummative. The evidence, as it appears, 
leads the author to the opinion that if the condition is due to a lesion 
of some anatomic entity, the cases presented shed no light on the 
cerebral localization of such a center. The evidence did point to a very 
great specialization in such a center if it exists. He suggests that the 
condition inay be due to an unusual form of the functional harmony 
of the cerebral make up of the individual. He finds that the social 
handicaps, due to such a grave inherent condition, appear to depend 
for the most part on the general intelligence of the afflicted. He 
behm'es that the idioglossia manifestations may be due to a striving 
of the individual for speech production in the absence of any retention 
ot word memory and in the presence of a partially developed lip-reading 
memory. As hp-reading becomes more efficient, the anomalies of speech 
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The Changes of the Spleen in Subacute Bacterial Endocarditis. — 
Fox (Arch. Path., 1930, 10, 402) has studied the changes in the spleen 
in 25 cases of subacute bacterial endocarditis. The gross clianges in 
the more rapidly fatal cases, consisted of moderate enlargement of tlie 
organ which was usually soft, purplish in color and possessing a tliin, 
smooth capsule. In the cases of longer duration, tlie splenic enlarge- 
ment was much more marked. The pulp in this later stage Avas firm 
and red; infarcts and perisplenitis were marked features. jMicro- 
scopically h.yperplasia of the lymphatic tissues was not emdent at any 
stage of the disease. On the other hand, hyperplasia of tlie reticulo- 
endothelial cells, though not seen early, was more marked in the later 
stages of the disease. In several cases, accumulations of cells were 
encountered, usually near bloodvessels. Thej^ consisted of cells with 
elongated nuclei of connective-tissue type, with a few large round mono- 
nuclears and an irregular scattering of polymorphonuclears. P 0 I 3 "- 
morphonuclear neutrophils were also found scattered through the 
tissue singljf and in groups. Evidence of the destruction of blood ivas 
seen only in the late stages of the disease, ivliile involvement of tlie 
lining of bloodvessels AA"as not an outstanding peculiarit 3 ^ 


Tissue Reactions in Rabbits Following Intravenous Injection of 
Bacteria. — Nye and Parker (Avi. J. Path., 1930, 6, 381) have reported 
observations on the tissue reactions of rabbits folloAAung the repeated 
intravenous injection of relativelj- large doses of living and dead non- 
hemolytic streptococci. Dead cultures of various other organisms were 
also used. A marked reaction occurred in the lung, liver and spleen, 
Avhile reactions of lesser degree Avere found in the bone marroAAy kidney 
glomeruli and adrenal cortex. The reaction consisted of an accumula- 
tion of lymphoid cells beneath the endothelium of the finer A^eins in the 
lung and about the sinusoids of liA^er and spleen. These cells AA^ere 
eA^entually transformed into, or replaced by, monocytes and giant cells. 
The collections of cells Avere sometimes sufficiently large to almost 
obliterate the lumen of the vessel. Similar reactions Avere obserA'cd in 
tissues from animals Avhich had receiA'ed repeated injections of colloidal 
substances such as India ink and collargol. The lesions Avere of a teni- 
porarv nature, disappearing in the course of some days after the last 
injection. The cellular responses Avere regarded b\' the authors as 
representing the reaction of the normal rabbit to foreign materials of 
certain varieties in tlie blood stream. The process was nonspecific 
and Iiarl no relation to sensitization or immunization. 
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Renal Lesions with Retention of Nitrogenous Products Produced by 
Massive Doses of Irradiated Ergosterol.— The kidneys of rabbits fed 
"witli massive doses of irradiated ergosterol were studied by Spies and 
Glovee (A 7 n. J. Path., 1930, 6, 485). They were examined in detail 
histologically and the effect of the lesions upon kidney function, as 
determined by tlie retention of nitrogen products, was also observed. 
Some of the animals were killed early in the experiment while the 
remainder were allowed to die from the effects of the ergosterol. _ No 
gi'oss changes were visible in animals which had received irradiated 
ergosterol for less tlian nine daj’-s, but in the more advanced cases, 
small deposits of calcium were studded over tlie cut surface of the cortex 
and sometimes deposits were visible also in the medulla. Some sclerosis 
of the renal arteries was observed in the animals showing gross deposits 
of calcium. The animals which lived longest showed the most advanced 
lesions. Histologically the arteries showed deposits of calcium in the 
media with hyalinization of the vessel walls in the neighborhood. 
Hyaline deposits and marked calcification were observed in the base- 
ment membrane of the kidney tubules and in the glomerular capsules, 
while pronounced atrophy of the tubular epithelium also occurred. 
The impairment of kidney function was in general, proportional to tlie 
amount of kidney damage as shown by histological examination. There 
was a retention of nitrogenous products in the blood accompanied 
by the appearance of large amounts of albumin in tlie urine. These 
effects were observed only during the last few days of life in those 
animals which died from the toxic action of the irradiated ergosterol. 


A Clinical and Pathologic Study of Periarteritis Nodosa. A Report of 
5 Cases, One Histologically Healed.— Arkin (Am. J. Path., 1930, 6, 401) 
has studied the clinical and pathologic aspects of periarteritis nodosa and 
in this paper reported 5 cases of this disease. He regarded the affection 
as a specific infectious disease probably caused by a filtrable virus with 
an elective affinity for the arteries. Clinically, the chief signs were 
those of a septic temperature, polyneuritis and polymyositis, hematuria 
OT nephritis, crampy abdominal pains and progressive emaciation. 
The pathologic changes Avere divided into four stages; (1) Alterative- 
degenerative; (2) acute inflammatory; (3) granulation tissue, and (4) 
histologically healed end-stage or scar-tissue stage. The first stage is 
marked by degeneration of the media, frequently without symptoms, 
in the second stage^ the media becomes involved in an acute exudative 
inflammatory reaction which extends into the intima, and adventitia. 
^aTi^ ^age the typical sj^mptoms appear. In tlie stage of healing 
and the fanal healed stage the clinical symptoms depend upon tlie loca- 
lon and degree of damage to the vessel walls. One of the cases reported 
ell mto the fourth class or healed end-stage. This patient came to 
autopsy tour j^ears after, a single severe illness marked by icterus, high 
ever and acute nephritis. The cause of death was renal and cardiac 
nsumciency. Histological examination of the arteries revealed the 
hea ed stage of periarteritis nodosa. The author considered complete 
lealing a rare occurrence, and emphasized tlie importance of micro- 

arteries of organs which show atrophy or 
extensn e fibrosis, m order to detect the healed lesions. 
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Basal-Cell Carcinoma. A Study of 836 Cases.— Owen {Arch. Path., 
1930, 10, 3SG) has reported the result of liistologic examination of tlie 
tissues removed at operation from 836 cases diagnosed as basal-cell 
carcinoma. Of these cases, 718 proved to he simple basal-cell carcinoma ; 
111 were basal cell and squamous cell mixed; while 7 were pigmented 
basal-cell carcinoma. In this series, not one case was found in which a 
true basal-cell carcinoma had originated in mucous membranes. Micro- 
scopic examination of an additional series of tissues removed at biopsy 
from mucous surfaces in more than 500 cases, also failed to reveal a 
single case of true basal-cell carcinoma. The author emphasized this 
point and indicated that the disease is primarily one of the skin, occur- 
ling in a large percentage of cases in the skin of the face and head. 
Similar lesions occurring in mucous membranes were found to possess 
more invasive qualities, and careful microscopic examination usually 
showed them to be carcinomata of squamous-cell type. 
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The Effect of Local Ultraviolet Radiation on Resistance to Infection: 
Bacillus Leptisepticum Abscesses in the Rabbit.— Cuapjuan and 
Haedy (A7n. J. Ihjg., 1930, 11, 404) have carried out studies in the 
hope of obtaining some experimental evidence of the effect of ultra- 
violet radiation on resistance to infection. With the exception of one 
case, all the evidence collected goes to show that local radiation, in 
light, moderate, or heavy doses, single or repeated daily for two weeks, 
has no effect in preventing or mitigating the lesions produced by sub- 
cutaneous implantation of Bacillus lepisepticum. It is possible that the 
effect of the ultraviolet light, which is known to penetrate tlie skin very 
slightly, may be less marked on an organism introduced subcutaneously 
than on one which must make its own way through the skin, or parasi- 
tize the cells of the skin itself. Also, it is conceivable that better results 
might be obtained by using smaller doses of bacteria, but it was desired 
to eliminate tlie element of chance. Radiation, with just the right 
timing and dosage, may have some effect in turning the balance in 
favor of resistance, but this result is indeed difficult to attain. Tlie 
conclusion drawn from these ex-periments, if any is justified, is that 
local radiation in light doses does not enhance the resistance of rabbits 
to subcutaneous infection with Bacillus lepisepticum, and tliat, in very 
Jicavy doses, it may be harmful. 
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Cancer Death Rates, Smoke and Topography. -Meyers {Am. J. 
Pttb. Health, 1930, 20, 581) states that tliere is a variation in cancer 
deatli rates between countries, states, cities, even ^jacent, and very 
probably between parts of cities. Green’s Avork in England and Scot- 
land and Bertillon’s figures for France would seem to point to a distinct 
influence of topography and of combustion products of fuel on cancel 
death rates. The Staten Island cancer study along the lines of Green s 
theories, but allowing for age, sex, nativity, nationality, diet, allocation, 
exclusion of institutional deaths, and a three-year period of residence 
before death, points to a relationship between smoke and fumes from 
industrial plants and homes and topography and cancer prevalence. 
Other statistical, chemical, and experimental data point to the influence 
of smoke and fumes or tar on cancer. What the action and nature of a 
cancerogenic factor liberated by combustion are is not certain. T\fliether 
such factor is chemical or possibly radioactive in nature is material for 
other studies. Further studies like the Staten Island investigation 
should be made by city, county, state or national health bodies, or 
cancer organizations. This means a corps of experts in a number of 
fields. The burden of such a study is too great for a single worker. 
Furtlier studies are now indicated and offer a rich field for an advance 
in the knowledge of the etiology of cancer in the case of (1) Minneapolis 
and St. Paul, (2) San Francisco and Oakland, (3) Albany, N. Y. 


Influence of Age Upon Antibody Formation. — Immunity conditions 
in young animals have long been im^estigated very extensively. Most 
of these studies have been concerned with the transmission of antibodies 
from the mother to the offspring with the blood through the placenta 
and bjr the milk. Comparatively little ivork has been done on the sub- 
ject of antibody formation in young animals. Yet it is obvious that 
antibody formation in young animals is an important factor in their 
resistance to certain infectious diseases, in their behavior in tlie phe- 
nomenon of hypersensitiveness, and in their capacity to be activeE'^ 
immunized with toxin-antitoxin mixtures, anatoxin and vaccines. 
Freund {J . Immunol., 1930, 18, 315) reports experiments which shoAv 
that in rabbits less than twenty days old the formation of agglutinins 
against typhoid bacilli, of hemolysins against sheep cells, and of pre- 
cipitins against horse serum and egg white is strikingly less intense 
than in adult rSbbits immunized in the same way. He states that 
definite Arthus’ phenomenon cannot be produced in young rabbits 
immunized with horse serum or egg Avhite. 

Psittacosis. Two experiments designed to determine the nature of 
the causath'e agent of psittacosis were earned out by Armstrong, 
McCoy and Branham {U. S. Ptib. Health Rep., 1930, 45, 725). In each 
test this virus was found to pass through a filter (Berkefeld N) . McCoy 
( ic 843) reports 11 cases of accidental psittacosis infection among 
54 persons en^loyed in one of the units of the Hygiene Laboratorj^, 

asliington, D. C. Two of the infections were readily traceable to 
contact Avrtli infected birds, and a third case worked with cultures from 
mteeted Inrds and persons, but these are not considered the probable 
source oi infection. _ In the remaining S cases there was no clue as to 
the source of infection, save tliat the victims worked in the building 
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in wliich infected birds were kept. There was no reason for considering 
the infection as transmissible from person to person. This is said to 
be the first example of infection not traceable to contact with infected 
birds. An outbreak of psittacosis in a department store is reported 
by Badger (Ibid., 1403). In November, 1929, 12 parrots were secured: 
8 died in the store and 1 died after having been sold. Four cases of 
psittacosis were reported by physicians, but a careful canvass of the 
personnel of the store showed that tliere had been a total of about 25 
cases. The following symptoms were reported; Rather sudden onset; 
chills; fever; malaise; severe headache, most frequently occipital; 
' loss of appetite; coated tongue; constipation (occasionally diarrhea); 
unproductive cough; marked bronchitis with indefinite areas, suggesting 
pneumonia; fever reaching 103° or 104° F.; lack of definite gastro- 
intestinal sj^mptoms; lung pathology out of proportion to other findings; 
delirium varying in degree; leukocyte count normal or below. From 
the manner in which the parrots were handled in the department store, 
there existed ample opportunity for infection by both direct and indirect 
contact. The birds were cared for by 4 of the employees, 3 of whom 
became ill. Other employees would frequently visit and handle tlie 
birds. Jt was probablj’- not rare for customers to come in direct contact 
with the birds. The opportunity for infection through indirect contact 
was also great, especially since the parrots were kept on a perch outside 
of any cage during the day and on one occasion had escaped from their 
cage and were free about the floor. Four of the cases, on whom com- 
plete histories were obtained from their physicians, denied any direct 
contact, 12 admitted direct contact, and in 1, due to death, tlie mode 
of contact was undetermined. 


Acute Rheumatism in Childhood and Its Sequelge.— Sterling (U. S. 
Pnh. Health Rep., 1929, 44, 1488) says that it is estimated that 75 per 
cent or more of children under ten years of age who suffer from rheuma- 
tism have heart involvement, and heart disease stands high among 
causes of death in children. Children examined under fourteen years 
of age have shown a heart disease incidence of from 0.7 per cent to 2 
per cent. The infectious etiology of rheumatism is favorablj'^ considered. 
The following is given from the prophylactic point of view : The general 
American program for the prevention of acute rheumatism in children 
includes the avoidance of infection, especially of the upper respiratory 
tract, removal of all foci of infection, frequent examinations of all 
children, careful hygiene, avoidance of tlie possibility of contact infec- 
tion, and education of the general public as to the possible seriousness 
of any rheumatic manifestations. 

Is Immunity to Scarlet Fever a Factor in Puerperal Sepsis?--A very 
favorable puerperal morbidity rate (9.33 per cent) was observed by 
Parr (J. Prev. Med., 1930, 4, 105) in a study of more tlian 1000 deliver- 
ies in the hospital of the American University of Beirut, Sjwia, a region 
of high scarlet fever immunity. The question is raised as to tlie possi- 
bility of this favorable rate being due to a group immunity within the 
streptococcus group. 
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A New Meningococcus-like Organism (Neisseria flavescens n. sp.) 
from Epidemic Meningitis —Branham (U. S. Piib. Health Rex>., 1930, 
45, 845) studied 155 strains of meningococci in a period of two years 
(1928-1929) and found that about 9 per cent could not be assigned to 
any of the recognized groups. Among 47 strains received from Chicago, 
Illinois, there were 14 that found a homogeneous group but did not 
accord with any of the previously described types. In addition to the 
serologic difference the 14 strains differed from classical meningococci 
in failure to ferment carbohydrates and in production of a golden- 
yellow pigment. Morphologically the organisms were indistinguishable 
from ordinary meningococci. The new organism is designated Neisseria 
flavescens n. sp. 


Immunity to Poliomyelitis as Shown by the Neutralization Test. — 
Aycock and Kramer (J. Prev. Med., 1930, 4, 189) record observations 
concerning immunity to poliomyelitis as indicated by the neutraliza- 
tion of the virus by the blood serum of: individuals who had had an 
attack of the disease, monkeys which had passed through the experi- 
mental disease, monkeys immunized with the ^^rus, normal monkeys, 
and normal individuals of different ages from urban and rural popula- 
tions. These tests in normal individuals are in conformitj’" wdth and 
extend previous observations to the effect that a widespread immunity 
to poliomyelitis exists among individuals not known to have had the 
disease. Additional evidence is afforded that this immunity originates 
in exposure to the virus and, from the extent to which it occurs and the 
order in which it develops, that the virus spreads by person-to-person 
contact. In a second paper {Ihid., p. 201) the authors report that serums 
of 21 adults from Atlanta, Georgia, having no historj^ of poliomyelitis, 
unquestionably neutralized poliomyelitis virus in 18 instances, and 
failed to neutralize it in 2 instances; the results with the other serum 
were not clear cut, but apparently this serum should be counted as 
having neutralizing power. These tests indicate that immunity to 
poliomyelitis is equally extensive in warmer and cooler climates, and 
therefore suggest that the extent of the distribution of the virus in 
warmer climates is equal to that in cooler climates. 


PHYSIOLOGY 


PHOCEBDINGS OF 

THE PHYSIOLOGICAL SOCIETY OP PHILADELPHIA 

SESSION OF NOVEMBER 17, 1930 


tif Frog’s Kidney-a Quan- 

of Elsom (from the Laboratory 

plasma were t Pennsylvania.) Glomerular urine anc 

determined and compared. As a result of 43 such comparisons it wa: 



154 


PROGRESS OF JIEDICAL SCIENCE 


concluded that the urea content of the two fluids is identical. This is 
regarded as additional e\ddence that the glomerular process is filtration. 
It is believed that the glomerular elimination of urea thus demonstrated 
is sufficient to account for the entire urea excretion of the frog without 
interposing any additional tubular activity other than that of water 
reabsorption. In determining the urea content of glomerular urine, 
the sodium hypobromite method was so adapted to use in glass capil- 
laries that amounts of urea nitrogen as small as 0.000,001 mg. could be 
quantitatively determined in amounts of fluid as small as 0.1 c.mni. 


The State of Water in Blood Serum. — F. Wieliam Sunderjun 
( from the Laboratory of Research Medicine, University of Pennsyl- 
vania.) Our meaning of the term “free” and “bound” water is the 
same as tliat used by Gortner and by Hill. Free water is capable of 
dissohdng substances added to it with a normal depression of the freez- 
ing point, while in bound water the dissohing power is zero. Our 
method of measuring the state of water in the serum is similar to the 
method used by Newton and Gortner in their studies on plant juices. 
The depression of the freezing point is determined on serum alone and 
on the same serum to which knovm amounts of a nonelectrolyte, such 
as saccharose, have been added. By measuring the water content of 
the serum, and by determining the depression of the freezing point of 
saccharose in a solution of the same concentration in water, a tlieoretical 
freezing point lowering may be calculated. If the content of total water 
behaves as solvent, then the calculated freezing point depression is 
equal to the observed; howe^'er, if the water is bound, then the observed 
freezing point depression will be greater than the calculated. From 
studies of the freezing point of serum we conclude that within 2 %, the 
limit of error of our measurements, the content of free water of serum 
is equal to the content of total water. 


A Simple Method for Controlling the pH of Oxygenated Locke’s 
Solutions with Some Preliminary Results on Excised Gastric Muscle.— 
J. Earl Thomas (from the Laboratory of Physiology, Jefferson jMedical 
College.) The purpose of this study was to develop a simple means of 
preventing the loss of CO 2 and consequent pH changes that occur when 
oxygen or air is bubbled through Locke’s solution. The ideal method 
is to mix CO 2 with the ventilating gas at a partial pressure equal to the 
CO 2 tension of the Locke’s solution. It is evident that if the ventilating 
gas is first brought into equilibrium with a carbonate solution in which 
the CO 2 tension is equal to that of Locke’s solution, and which will not 
alter its CO 2 tension as a result of the loss of this gas, it can then be 
used to ventilate a Locke’s solution wdthout altering its composition. 
Certain alkaline phosphate mixtures (Na 2 HP 04 , K 2 HPO 4 , NaH 2 P 04 ) 
to which an excess of powdered magnesium carbonate lias l)een added 
satisfy the requirements of the carbonate solution mentioned above. 

The CO 2 tension of the phosphate-carbonate mixtures can be varied 
by altering the concentration of phosphate, consequently air bublded 
through such mixtures can be used to maintain various CO 2 concentra- 
tions (or to vary the pH) in a Locke’s solution. Mixtures liave been 
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prepared wMcli will serve to maintain any desired pH in a Locke’s 

solution (0.015 roNaliCOs) between 6.0 and p. 

It has been found that the CO. tension of the phosphate-carbonate 
mixture, as indicated by the pH of the Locke’s solution, varies with the 
concentration of total phosphate. Although a certain amount of acid 
phosphate is necessary for each mixture the amount that is used does 
not determine the ultimate CO. tension of the mixture. H too much 
is added the mixture loses CO. rapidly and at the same time becomes 
more alkaline until a certain constant tension is reached which is char- 
acteristic for each concentration. 

The physicochemical reasons for the behavior of these mixtures 
have not been investigated. However, it is evident that the CO 2 is 
obtained from the decomposition of carbonate. Probably the alkaline 
products of decomposition of the carbonate are relatively insoluble in 
the phosphate solutions and therefore do not alter their reaction. 

The most useful mixtures are the following: M/2 Na2HP04, 400 cc. ; 
M/2 NaH 2 P 04 , 50 cc.; powdered magnesium carbonate, 25 gm. Air 
passed tlirough such a mixture maintains a pH of 7.4 in Locke’s at 
room temperature or about 7.6 at blood temperature. A mixture of 
the same concentration made with the corresponding potassium phos- 
phates (20 cc. instead of 50 cc. of the monobasic salt) gives results 
about 0.1 pH more acid. 

This method is being used to control the reaction of Locke’s solutions 
in a study of the effects of changes of pH and of bicarbonate concentra- 
tion on excised smooth muscle of the stomach. The results so far 
obtained indicate that increase in the concentration of bicarbonate up 
to 0.045 % increases the rate of thexhytlimic contractions of tire stomach 
muscle. Higher concentrations do not cause a corresponding increase 
in rate but have no deleterious effects (up to 0.15%) if the pH is kept 
within physiological limits. 


The Absorption of Sodium Chlorid from the Intact Gall Bladder. — 
G. S. Ravdin and C. G. Johnston (from the Laboratory of Surgical 
Research, University of Pennsylvania.) The manner in which the gall 
bladder empties itself is still disputed. Accumulating data tend to dis- 
prove^ the contention that its function is purely a passive one. The 
question most under discussion is whether the gall bladder absorbs 
everything that enters it, or whether the residue of the concentrated 
bile is evacuated into the duodenum by way of the cystic and common 
ducts. It seems probable that the answer lies in a study of the fate of 
the various constituents of the bile separately as well as in whole bile, 
m a gall bladder whose ductal connections are completely isolated from 

le liver, but whose lymphatics and bloodvessels have not been dis- 
tm-bed m any way. 

The procedure, which we have made use of, has the advantages that 
we are able to study the action of the gall bladder on simple solutions 
or on known amounts of liver bile. ^¥e are able to observe changes in 
volume as well as m concentration, and to do this without traumatizing 
t he gall bladder wall by repeated puncture, wdiich Winkenwerder has 
shown permits of the more rapid loss of dye tlmough the gall bladder 
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We have studied the absorption of various concentrations of sodium 
chlorid in 22 animals upon whom 57 experiments were performed. The 
Wilson-Ball modification of the Van Slyke method for estimating 
chlorids was used. 

_ Sodium chlorid was placed in the gall bladder in several concentra- 
tions. It was found that when a 0.4% solution of sodium chlorid is 
introduced into the gall bladder the concentration increases until the 
solution within the gall bladder reaches a concentration of chlorid 
similar to that found in blood serum. Sodium chlorid introduced at 
approximately the level of serum chlorid changes practically not at all. 
Water leaves the gall bladder steadily in either case. 

When hypertonic solutions of sodium chlorid are introduced into the 
gall bladder (for example, 1.4% and 1.6%) water is drawn into the gall 
bladder. The concentration of the salt within the gall bladder decreases 
due to the actual loss of chlorid as well as to dilution. The volume of 
fluid within the gall bladder increases until the concentration of chlorid 
reaches approximately 1%. The volume of fluid in the gall bladder then 
decreases steadily. 

If the gall bladder wall is injured by the repeated injection of hyper- 
tonic sodium chlorid solutions, a condition analogous to hydrops occurs. 
In such instances fluid pours into the gall bladder, and the chlorid con- 
centration is approximately at blood-serum level. 

When, however, a duct entering the normal gall bladder is not ligated 
and a small amount of bile mixes wth the chlorid solution, the chlorid 
rapidly falls to as low as 0.2 %. This agrees with the findings of Gamble 
and Mclver, who found a lower chlorid content in gall bladder than in 
liver bile. 

From this we are led to conclude that the behavior of the gall bladder 
wall to the passage of chlorid is very similar to that found bj’’ Gold- 
schmidt and Dayton for the small intestine. 


Notice to Contributors. — Manuscripts intended for publication in the Ajiebican 
Journal of the Medical Sciences, and correspondence, should be sent to the 
Editor, Db. Edwabd B. Kru-MBHaar, School of Medicine, University of Pennsylvania, 
Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be typeuTitten on one side of the paper onl3% and should be 
double spaced vith liberal margins. The author’s chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle. 
Illustrations accompanying articles should be numbered and have captions bearing 
corresponding numbers. For identification they should also have the author’s name 
written on the margin. The recommendations of the American Medical Association 
Style Book should be followed. It is important that references should be at the end 
of the article and should be complete, that is, author’s name, title of article, iournal. 
j-ear, volume (in Arabic numbers) and page (beginning and ending). 

Two hundred and fifty reprints are furnished gratis: additional reprints may be 
had in multiples of 250 at the expense of the author. They should be asked for 
when the galley proofs are returned. • 

Contributions in a foreign language, if found desirable for the Journal, vnll be 
translated at its expense. 



THE 


AMEEIGAN JOTJENAL 

OF THE MEDICAL SCIENCES 

FEBRUARY, 1931 

ORIGINAL ARTICLES. 

EXPERIMENTAL CANCER RESEARCH.* 

By William H. Woglom, M.D., 

NEW TORE. 

(From the Institute of Cancer Research, Columbia University, F. C. Wood, 

Director.) 


When a colleague shows signs of pessimism about the progress 
of cancer research it is my custom to ask whether he would rather 
have had malignant disease thirty years ago or have it today. The 
answer has always been in favor of the present, showing that even 
those who in their darker moments despair of ultimate solution of 
the cancer problem realize that some progress has been made. 

Reflect for a moment, if you please, on the magnitude of this 
problem. Here we stand, faced by the cancer cell, a foe so small 
that it cannot be seen, so tireless that it proliferates indefinitely, 
so relentless that it gives no quarter, so despicable that it wears no 
distinguishing uniform. And yet something has been learned of its 
nature and its methods of attack, although for about thirty centuries 
the last link in the chain of scientific method was lacking. Observa- 
tion and hypothesis we could employ, but not experiment; only for 
the one hundredth part of the total period has this been available. 

^ Etiology . It is my privilege to outline for you the present situa- 
tion in cancer research, using that term in its broadest sense to 
include the findings of the pathologist, the clinician, the chemist, 
the statistician and the biologist, at least insofar as I am able to 
evaluate the results of those who work outside my own narrow field. 
A surprisingly large amount of information has been gathered, much 
of it negative to be sure, yet not without value nevertheless, since 
it permits the rejection of 'earlier hypotheses, and to this extent 
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clears the field for future investigation. Thus cancer has been found 
to opcur rather frequently in fishes, so that it is clearly unnecessary 
to give further attention to soil and climate as possible causes. This 
in itself seems a considerable advance to one who, in the laboratory 
where he was working only twenty years ago, had daily before 
his eyes a cancer map of the British Isles picturing the distribution 
of cancer in respect to such physiographic features as surface water 
and soil. Again, the disease has been found in all other forms of 
animal life down to the reptiles at least, so that no more time need 
be wasted in examining habits and customs peculiar to man in 
search of a cause, except where these involve chronic irritation. 

As we have been able to dismiss soil and climate from further 
consideration, so diet may be eliminated, in all probability, for 
cancer spares neither the herbivora nor the carnivora. The food 
that has been most often suggested as a cause in man is meat, and 
the suspicion arose in an interesting way. Some time toward the 
middle of the past century it was noticed that cancer was not so 
common in prisons as elsewhere, and it was proposed that this, was 
because prisoners received less food, and less meat in particular, 
than more fortunate members of the community. The true expla- 
nation of the difference is now known; the average age of a jail 
population lies considerably below thirty-five years, the period of 
life at which cancer begins to appear, so that prisoners are protected 
by their youth rather than by enforced abstinence. 

Civilization, too, often seriously advanced in the past as a possible 
cause, may now be disregarded, for as primitive races come more 
and more under observation it grows clear that they enjoy no 
exemption. 

The one possible cause that has withstood critical examination is 
chronic irritation, a condition which does seem to have some real 
relation to the inception of malignant disease. The connection has 
been suspected for years, merely on observational grounds, but 
recently it has become possible to subject it to experimental inquiry, 
and this seems to me one of the greatest victories of modern medicine. 

In the year 1907 Johannes Fibiger, Director of the Pathological 
Institute of the University of Copenhagen, was engaged in the 
study of tuberculosis, and in the course of his work had occasion to 
autopsy three wild rats. In the mucous membrane lining the pro- 
stomach of each he found an intense thickening of the epithelium, 
which at certain points had progressed to the formation of warty 
outgrowths. The process appeared to be a fibroepithelial tumor, 
possibly of malignant character, its cause, a parasitic worm belong- 
ing to the nematode group. , 

A lesion of the stomach such as this had not been previously 
described in rats, nor was the accompanying worm familiar to 
zoologists.. In order to learn something of the nature and occur- 
rence of tins unknown disorder, Fibiger examined the stomaclis of 
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1144; rats from various sources, but found neither the nematode 
nor the disease which he was seeking, and he was unable to transfer 
the latter to other rats by inoculating or feeding the affected tissue. 
For most of us this would have sufficed, but Fibiger was different. 

Attempts to transmit the disease by feeding experiments having 
failed, he began to consider the possibility that his parasite was not 
directly transferable from rat to rat, but required the intervention 
of another host. Now it had long been known that a certain 
cockroach (Periplaneta orientalis) is the intermediate host for a 
similar worm, also an inhabitant of the rat’s stomach, and Fibiger, 
therefore, examined wild rats from a locality in Copenhagen that 
was swarming with this pest, but found neither nematode nor 
hyperplasia. Transmission experiments, also, were disappointing, 
for rats fed with the roach remained in good health. 

A more encouraging result attended the search in rats from a 
large sugar refinery, where a different cockroach (Periplaneta ameri- 
cana) ruled. Within about nine months 61 rats were caught in 
this building, and in 40 of them the long-sought nematode was 
found, while in no less than 18 of these 40 the strange hyperplastic 
disease was a concomitant feature of the infestation. .Rats fed 
with the americana, too, developed the characteristic changes in 
the stomach, and in some the disease actually progressed to the 
inception of cancer. There could no longer be any doubt that the 
disease depended upon the presence of the parasite or that Peri- 
planeta americana was the intermediate host; indeed, the larval 
stage of the worm was easily demonstrated in the muscles of the 
insect. The experimental production of cancer had at last been 
achieved. For this, Fibiger was awarded the Nobel prize shortly 
before his death. 


In Japan Dr. Katsusaburo Yamagiwa, Professor of Pathology at 
the Tokyo Imperial University, read of this work and determined 
to attempt once more the production of cancer with tar. The 
occurrence of carcinoma among those whose work exposes them to 
nritatmg substances was a clue that had inspired a long series of 
experiments, and in Germany, France and England the problem of 
inciting malignant growth in animals h'ad been on the eve of solu- 
lon at any moment during the preceding three decades, though 
tnis was entirely unsuspected at the time. The effort had failed 
ouy ecause an insusceptible species of animal had unwittingly 
een c ^osen or because irritation had not been continued long 
ouf . hus, about forty years ago Hanau, in Germany, painted 
rats lor months wiffi gas tar or similar materials, but elicited only 
a ernaatitis. At the close of his paper he suggested that 

application might prove successful. It would 

ha7™lXf l“™’i but if he 

of thp rai cboose the mouse for his investigation, instead 

e rat, there is no doubt that he would have triumphed. The 
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French investigator, Cazin, made an equally unfortunate choice, 
the dog, and in spite of five months’ tari'ing no carcinomas- were 
produced. ^ The most promising of the older experiments was that 
of Bayon, in England, who reported abundant epithelial prolifera- 
tion, though without invasion, four weeks after the injection of 
tar into the ear of the rabbit. Here both soil and irritant were 
correctly chosen, but sufficient time was wanting. Thus do we 
stumble and blunder along! 

In order to initiate malignant growth in animals three factors 
are required — an irritant, a soil which will respond to it and a suffi- 
cient length of time for the response to develop. It was the good 
fortune of Yamagiwa, and his collaborator Itchikawa, that in their 
experiments all three met at last. The word fortune has been used, 
not with the intent of diminishing by one iota the luster of their 
achievement, but because they employed the rabbit, which was 
chosen for no reason except that a spontaneous tumor had never 
been recorded on the ear, wffiere they intended to paint; they might 
have taken equally well the guinea pig, which so far as I know 
enjoys the same freedom from tumors in this region. If they had, 
they would have failed with their predecessors. 

However, they did select the rabbit, and soon found that tar 
was the most suitable among the various materials with which they 
began their experiments, and they possessed, furthermore, the 
infinite patience necessary for applying it w'^eek after week, month 
after month, wdthout any prospect that their labor would be re- 
warded. But rewarded it was, as all the world knows, by the 
appearance of several carcinomas a year or so after they commenced 
their investigation, though the wide confirmation which was their 
due was delayed by the World War, and did not come until after 
the conclusion of hostilities. 

It has long been known that sarcoma of the liver is a rather 
common tumor in rats, whether wild or tame, and that it occurs 
there in close association with the cysts surrounding Cysticercus 
fasciolaris, the larval form of a cat tapeworm (Tfenia crassicollis). 
About ten years ago Dr. Bullock and Miss Curtis, at the Crocker 
Institute, in New York, began the artificial infestation of rats with 
this parasite in the hope of producing tumors under more or less 
controllable conditions. The attempt sueceeded beyond expecta- 
tion, and the experimental pathologist of today can choose among 
three methods of initiating malignant grow^th in laboratory animals, 
where only twenty-five years ago one .seemed too much to hope for. 

A moment’s reflection wnll show that problems can now be 
approached upon wffiich the transplanted tumor, an established 
growth composed of cells that are not autochthonous, could throw 
no light. Almost the flrst one to be mvestigated was the influence 
of age, a factor that now appears to be less decisive than had lor- 
merly been supposed, for experiment suggests that young animals 



woglom: experimental cancer research iOJ, 

are as susceptible as older ones. Hence it would seem that tbe 
length of the period throughout which the uritant exerts its action 
is more important than the age of the animal when irritation is 
begun, so that age may be merely another way of expressing the 

duration of irritation. „ . , j 

When these experimental tumors of animals are grouped witli 
those which follow in man the application of known irritants for a 
known time, such as carcinoma of the bladder in manufacturers of 
aniline dyes, and of the skin in the early Roentgen my workers or 
in those who are daily exposed to tar, pitch and similar substances, 
it looks as though something like one-fifth of the life span was 
required for the inception of malignant disease. Thus, in the mouse, 
which lives for about two or three years, some five or six months of 
tarring is necessary ;'taldng for man the three score and ten years 
allotted by the Scriptures, we should expect to find that about 
fifteen years would elapse between the beginning of chronic irrita- 
tion and the appearance of the new growth, and it is a curious and 
an interesting fact that this is often true. It must not be thought, 
however, that the rule is anything but a rough approximation, for 
cases are on record where cancer has followed a splash of hot tar 
within a few weeks or months. Nevertheless, it is surprising to 
see how frequently aniline dye, tar and Roentgen ray cancer in 
man has come on after a period of approximating fifteen years. It 
may very well be, therefore, that in looking into the history of a 
fifty-year-old man with cancer of the stomach, we should find his 
habits at the age of thirty-five years more significant etiologically 
than his habits of yesterday, for it is now realized that neither in 
animals nor in man is it necessary that an irritant act continuously 
throughout the whole period elapsing between the first application 
and the ultimate appearance of the neoplasm. This matter has 
been studied in the tar cancer of mice by several investigators, among 
them Bang, who calls the time which passes between the first tarring 
and the occurrence of invasive growth the “ developmental period,” 
and diiddes it into a “preparatory period,” which lasts until poten- 
tial malignancy sets in, and a “latent period,” which runs from 
the end of the preparatory period up to the supervention of invasive 
growth. Thus in mice painted for four months only, epithelial 
infiltration is rarely found at the end of this time, yet during the 
months following cancer appears. It is evident that latent carci- 
noma is present, even though no alteration in the appearance of 

j ^Pifhehum can be discerned under the microscope, for Murray 
and Woglom have shown that tarred epithelium transplanted at 
this stage is capable of malignant growth, and it seems as though 
Liussell were right in his suggestion that the neoplastic change sets 
m suddenly, iNature departing from its common rule and moving 
per saltum— at one bound. , 

In order that malignant growth may be initiated, the irritant 
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must be exactly adapted to the soil in some way of which we are 
still ignorant. Tar readily elicits cancer in the skin of man, mouse 
and rabbit, but not in that of the dog, guinea pig or rat (Fig. 1) ; the 
connective tissue of the rat, on the other hand, is susceptible. The , 
Cysticercus fasciolaris sets up malignant growth only in the rat, 
not in the mouse, in whose liver, nevertheless, it is a frequent guest; 
in the rat’s liver it is the connective tissue which is involved, not 
the epithelium. In aniline dye workers, again, the kidney and 
ureter escape, while the bladder suffers, hlost extraordinary in 
this series of remarkable experiences is the observation of Fibiger, 
that the stomach and tongue of rats respond to the presence of 
Spiroptera neoplastica by producing carcinoma, whereas the esopha- 
gus, invested by the same epithelium as that lining the prostomach 
and covering the tongue, is entirely exempt. No wonder that 
cancer research moves slowly! 

It would be a fine thing if we could isolate from tar the portion 
which incites malignant growth, and many efforts in this direction 
have, of course, been made. Not that anyone expects to discover 
a specific substance possessed of unique carcinogenic activity, for 
it is hard to think of any factor common to tar, aniline dyes, Roent- 
gen rays, radiant heat, the secretions of eudoparasites and sunlight, 
all of them known or suspected to have carcinogenic powers, unless 
the common factor be chronic irritation. Yet while recovery in pure 
form of the active agent in tar might thus not put us in entire com- 
mand of the situation, it would be a great achievement nevertheless, 
for it might then become possible to produce experimental cancer 
in a shorter time; or to lower the excessive death rate from tar 
poisoning in experimental animals; or to study the earliest stages 
of carcinoma unembarrassed by the concomitant inflammation set 
up by tar; or, most important of all, to eliminate tar cancer as an 
occupational disease. 

The problem, however, is one of extreme difficulty, for of the 
several hundred constituents going to make up tar, not more tlian 
one hundred have been definitely isolated. Then, too, the compo- 
sition of tar varies considerably, depending upon the coal from which 
it is distilled. Still, a little progress has been made, for all that, 
and it appears probable, for example, that the active agent is con- 
tained in those fractions coming over at a rather high boiling point, 
say from 250° to 500° C. and more, and that it is not arsenic, as 
had at first been suggested. Furthermore, it may, perhaps, be 
composed of carbon and hydrogen alone, though this cannot yet 
be definitely asserted. 

If we are still ignorant of the nature of the responsible agent, we 
are equally in the dark respecting the way in which its effects are 
exerted. It cannot be tlirough chronic irritation alone, for all 
irritant-s do not produce cancer. Thus, although chromic acid and 
its salts bring about lesions of the skin quite as severe as those seen 
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in men who handle tar, pitch and similar substances, no case of 
cancer has as yet appeared in dyers, tanners or bichromate manu- 
facturers. Kennaway, who has been especially interested in this 
phase of the cancer problem, points out that blast-furnace tar and 
certain petroleums do far more visible damage to mouse skin than 
acetylene tar or isoprene tar, yet their application is not followed 
by cancer, and chlorinated, acetylene tar is much more irritating 
than the original material, though its carcinogenic power is con- 
siderably less. Other irritants which he has found to be negative 
are acridine, and the product obtained from combining ethylene 
with phenyl magnesium bromid in the presence of nickel chlorid. 
We are beginning to appreciate the marvellous delicacy of the 
adaptation between etiologic agent and the cell which is to become 
ultimately a cancer cell, and to realize not only that the irritation 
must be of a certain kind, and perhaps, also, of a certain degree, 
but also that there may be more factors involved than chronic irri- 
tation simply as such. 

Characteristics of the Cancer Cell. That we have not the slightest 
conception of what these may be you need no one to come a hundred 
miles to tell you. Study of the morphology of the cancer cell reveals 
nothing except that it is a wolf in sheep’s clothing, for no constant 
difference has been found between it and any other young, actively 
growing cell, unless, indeed, the investigations of Lipschiitz may 
eventually throw some light on the situation. This wnriter has 
described a ''plastin reaction” in the cells of various tumors, a 
basophilic mass lying in the cytoplasm to one side of the nucleus in 
the form of a hood, or cap, which he believes to represent an optical 
demonstration of the change undergone by a normal cell in becoming 
malignant. The work is still so recent, however, that there has not 
yet been time for others to repeat the investigation. 

The^ chemistry of the cancer cell, dead or living, has long been 
a subject of inquiry, in the hope that some deviation from the 
normal might be discovered which would give a clue to its nature 
and perhaps even suggest some means of putting an end to its 
activities without detriment to the rest of the body. Needless to 
say, no such difference has yet been found. 

In this connection the experiments of Warburg and his collabora- 
tors come at once to mind. Their starting point was the fact that 
the respiration of sea urchin eggs increases sixfold at the moment 
of fertilization, and it was thought that a similar acceleration of 
respiration might occur in the transition from resting epithelium 
to carcinoma. The respiration was, therefore, measured in thin 
slices of the Flexner-Jobling rat carcinoma kept in Ringer solution 
at body temperature, and compared with that of kidney and liver, 
when the astonishing fact emerged that the respiration of the car- 
ciimma was not greater than that of the two normal tissues, as it 
had been supposed would be the case, but considerably less. This 



164 woglom: experimental cancer research 

result was so startling as to justify the assumption that the tumor 
lacked suitable material for combustion, and various nutritive sub- 
stances — amino-acids, fatty acids and glucose — were, therefore, 
added to the Ringer solution with the expectation that the respira- 
tion of the tumor cells would now increase. But the result was not 
as anticipated; amino-acids and fatty acids had no effect, while 
glucose brought the respiration to a standstill. In trying to discover 
why this should be so, Warburg found that lactic acid appeared in 
the Ringer solution as a result of glycolysis, and that this inliibited 
respiration. Liver and Iddney produced only very small quantities 
of lactic acid, and as it was thought that this glycolysis might 
perhaps be a characteristic feature of the cancer cell, a thorough 
investigation of its glycolytic activity was instituted. 

Many cells have the power to split 1 molecule of glucose into 2 
molecules of lactic acid in the absence of oxygen, but as oxygen 
does affect glycolysis a sharp distinction must be drawn beLveen 
glycolysis under anaerobic conditions and glycolysis under aerobic 
conditions. In the presence of oxygen the simple splitting metab- 
olism is decreased or abolished in the case of muscle. Carcinoma 
was found to behave like yeast, its respiration being a combined 
oxidation and splitting metabolism rather than a pure oxidation 
metabolism such as that of muscle. 

Further investigation, however, both by Warburg and by others, 
showed that this mixed respiration is not entirely characteristic of 
malignant growth, being shared by some normal tissues, while 
Murphy and Hawkins were unable to discover the slightest sugges- 
tion of correlation between the clinical behavior of animal tumors 
and the type of respiration exhibited. A regressing transplanted 
tumor containing almost nothing but connective tissue might respire 
like an actively growing one composed entirely of healthy tumor 
cells, while most of the spontaneous neoplasms investigated resem- 
bled benign growths in respect to their respiration, although they 
fulfilled all the criteria of malignancy’’ in their biologic characteristics. 

The practical value of Warburg’s hypothesis is now being tested 
in Germany, where combinations of o.xygen with other agents are 
being administered to hopelessly inoperable cancer patients, in the 
hope that splitting metabolism may be checked and the cells of their 
tumors restored to the normal course once more. 

Innumerable other attempts to find some difference between the 
cancer cell and its normal prototype have led to nothing but dis- 
appointment, and I can find no constant difference in the literature 
which all agree to be characteristic of the malignant cell. Salt 
metabolism, surface tension, isoelectric point, glutathione, proteins, 
fats, carbohydrates, vitamins, enzy’-mes, insulin, light of various 
wave lengths, arsenic, dyes, have all been investigated— and I have 
so far gone only through the D’s in my card index of authors. 
How many others there are I shall leave to your imagination, stop- 
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Eing only to mention hydrogen-ion concentration, since this, per- 
haps, has attracted the most attention. Between 1906 and 1921 
it was reported by six different observers that the blood of cancer 
patients was more alkaline than normal blood, and by now the 
question has been under discussion for twenty-four years, yet 
without a unanimous opinion having been reached. In the most 
recent article loiown to me it is said that no significant difference 
could be found in the serum between patients with early malignant 
disease and a group of noncancerous persons. 

About six years ago I tried to find out whether there was any 
difference between the pH of the cancer cell itself and that of other 
cells in the body, and came to the conclusion that if there were any 
it was too small to be appreciable by even the most careful potentio- 
metric measurement of cell extracts. Since then the work has been 
repeated by five other investigators, some of whom have professed 
themselves at a loss to understand how any such conclusion could 
have been reached and have kindly explained all my mistakes. But 
as two of the five found the cancer cell acid, two more declared it 
alkaline and the fifth said that it was at first acid and later alkaline, 
my confidence in their findings is not so strong as I should like to 
have it. 

When all is said and done, the only constant characteristic of 
the cancer cell so far discovered is its egoism— a sort of impudent 
independence which we cannot weigh, measure or explain. This 
manifests itself not, as is so often said, in rapid growth, for bacteria 
and the cells of the embryo leave the cancer cell far behind in this 
respect, but in a remorselessly steady proliferation, the commands 
of the body to stop, if, indeed, any are issued, being entirely disre- 
garded, by the ordinary spontaneous tumor at any rate. Tar cancer, 
on the other hand, whether in man or in animals, has not quite this 
independence, but recedes more often than we think it should when 
its morphology is taken into consideration. Wdiether this cure is a 
spontaneous gift on the part of the cancer cell, or a concession reluct- 
antly won from it by the activities of the body, none can say. 

Inununity. In the case of the transplanted neoplasm the latter is 
the case. Tumors of this group disappear spontaneously with great 
frequency, though for years the reason was not understood. It 
was known that animals in which a growth had been cured were 
often immune against further inoculation, but the cause of this 
exemption was by no means clear. The immunity might have 
preceded and caused the cure, or, on the other hand, the tumor 
might have regressed for some reason connected with its own 
metabolism and then, during its absorption, elicited immunity in 
the host. Defendants of either hypothesis could be found, though 
perhaps the former was the more preferred. I venture to think that 
some work of my own shows it to be the correct one. 

The areas of a number of growing or receding Jensen rat sarcomas 
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as charted were measured with a planimeter aud plotted agamst 
time. The resulting curves showed that those tumors which were 
eventually to recede were at a disadvantage, compared with those 
that were to grow, soon after the end of the first week following 
transplantation, the growth curve of receding tumors crossing tliat 
of growing ones at about the tenth day. It was then necessary to 
inquire why the receding Jensen sarcoma should fall behind the 
others at this, rather than at any other, time. It has been Icnown 
for many years that immunity'- to propagable neoplasms is at its 
height about ten days after introduction of the agent employ'ed to 
elicit it— blood, embryo skin or whatever has been chosen, and it 
was, therefore, suspected immediately that immunity was at the 
bottom of this retardation of the growth curve at the tenth day. 
To show whether or not the suspicion was justified, a group of rats 
was inoculated with the Jensen sarcoma and reinoculated with it 
on the opposite side three, five, seven and so forth days after the 
first implantation. As Russell had shown that tliis sarcoma immu- 
nizes the host during its growth, it was expected that these rats 
would prove increasingly refractory’- to tlie second inoculation from 
day to day and that the height of -their resistance would be reached 
on or about the tenth day. The expectation was realized, immunity- 
rising from about 60% on the third day’- to 100% on approximately 
the tenth. 

So far, of course, nothing more had been proved than that regres- 
sion of the Jensen sarcoma sets in at tl-ie time when the refractory 
condition reaches its full development. To show that cure is a 
result of this immunity and of nothing else, other evidence had to 
be sought. If it really be the host which determines regression, 
and not some sort of alteration in the vitality of the Jensen sarcoma 
itself, it might be anticipated that in an animal with bilateral tumors 
resulting from simultaneous inoculation regression, if it occurred 
at all, would affect both nodules and at about the same time. 
This proved, in fact, to be so, for no example could be found of a 
regressing Jensen sarcoma in one axilla and a progressively’- growing 
one on the opposite side, among the double simidtaneous inocula- 
tions that had been made with this tumor at the Crocker Institute. 

Not to labor the point, the investigation was continued until all 
possibilities that could in any way be ruled out had been eliminated 
and it was possible to conclude that cure of the Jensen sarcoma^ is 
accomplished by the immunity which this tumor engenders in its 
host. In other words, the tumor digs its ovm grave, as Apolant 
said so many years ago in another connection. 

The knowledge that tumors resulting from bilateral simultaneous 
inoculation pursue the same course, succeeding or failing together, 
gave an opportunity to investigate the very earliest phases of 
regression, for it was necessary only to inoculate a number of rats in 
both axillae and to remove one tumor from each animal at appro- 
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priate intervals, leaving the other in situ for observation. Thus, 
there was available for comparison a series of slides from tumors 
which would have grown had they remained in the host, and another 
from tumors that would have disappeared. Until then, only such 
tumors as had already begun to decrease in size were available for 
the study of regression, and the process is by then so far advanced 
that there had been considerable difference of opinion in respect to 
the point at which the tumor is earliest affected, some investigators 
maintaining that the margin is the first to suffer, and others that 
the primary changes occur in the central portion. 

Study of a series of slides (Fig. 2) prepared in the manner just indi- 
cated showed that the first discoverable alteration in Jensen tumors 
that were eventually to regress was the appearance of a narrow zone 
just beneath the capsule, and some 6 to 12 cells in width, where the 
cytoplasm (in eosin-hematoxylin preparations) was definitely more 
pink than in other parts of the section, and somewhat swollen. 
Most of the nuclei in this zone were pale and small, as if undergoing 
chromatolysis; a few retained the normal size and appearance, and 
mitotic figures were not rare, though only about half as frequent 
as in other portions of the slides examined. If the cells in this pink 
zone were largely moribund they had not all been attacked with 
equal success at the same moment, as the presence of some normal 
nuclei, and even of mitotic figures, amply demonstrated. 

The next stage was the appearance of a peripheral zone of undeni- 
able necrobiosis, with a band of fibrosis immediately outside it 
and apparently derived from the capsule. The cell death and the 
replacement fibrosis, if such this may be called, drew gradually 
inward until the tumor had been converted into a fibrous mass. It 
seems hardly necessary to say that the marginal necrosis now 
under discussion is a process entirely distinct from the central 
necrosis which affects almost all transplanted tumors, be they 
growing or receding, and which seems to have nothing to do with 
spontaneous cure. 

Destruction of the Jensen sarcoma seems to begin at the periph- 
ery, then, the lethal agent, or condition, gradually permeating the 
neoplasm and killing its cells one by one. The fibrosis, so often 
regarded as the essential part of the process, is very likely not there 
to strangle the tumor cells but merely to replace the defects left by 
tissue that has already been killed. Throughout the healthy parts 
of the tumor inside the marginal necrobiosis the cells immediately 
sunounding the capillaries appeared to be normal; hence the lethal 
prmci^e, if present in the blood stream, must either be there in 
negligible quantities, or else be incapable of passing out through a 
single layer of endothelium. The fact that the first changes occur 
where tumor cells are in contact with the capsule, even where this 
penetrates parenchyma in the form of trabeculae, suggests that the 
dwtructive substance, or condition, is associated in some way with 
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the connective tissue which surrounds the tumor and enters it to 
form the stroma. 

It is necessary to refer in the vaguest manner to this deleterious 
principle in immune animals, for no clue to its nature has yet been 
discovered, in spite of the most painstaking search; certainly there 
is no reason to affiliate it with any of the known antibodies for no 
qualified observer has found a precipitin, a cytolysin, or any other 
of the antibodies which accompany bacterial immunity, and it has 
proved, in truth, a bitter disappointment. At the present time there 
is no sign that immunity will ever be of any practical help. There 
are two reasons for thinking so : (1) It is active only against a newly 
implanted graft, having no power over an established tumor; (2) 
even though it were able to conquer a transplanted new growth, 
it would have no effect, or so we believe, upon a spontaneous neo- 
plasm, for Haaland has shown very clearly that an animal cannot 
be immunized against a tumor arising from its own cells. 

Diagnostic Tests.— It is this close relationship between the cells 
of a spontaneous tumor and those of the rest of the body in which 
it has its being, that makes the search for a diagnostic reaction 
such a thankless task. A cancer the size of a small pea, say, would 
weigh perhaps 0.1 gm., thus representing but ’nrir.inru P^^rt of the 
body weight of a 70-ldlo patient. And this 1 part in 700,000, 
furthermore, is not made up of totally different material, such as 
the typhoid bacillus; on the contrar 5 '-, it and the rest of the body 
are as much alike as two Ford cars. 

It is this very similarity that delays, also, the discovery of a 
specific cure. This must be some agent which will destroy the tumor 
without inflicting on the rest of the body, during the fray, the 
traditional fate of the innocent bystander. But, in addition, it 
must be able to exert its effect after subcutaneous or intravenous 
injection, as antitoxin does in diphtheria, or more happily still, 
after administration by mouth, for cancer so often involves a remote 
organ that a remedy which had to be introduced directly into the 
growth would hardly be worth the trouble of preparing. Almost 
every conceivable substance has been tried and found inoperative, 
and a pessimist might almost be excused for saying that we know 
at present more things that will not lull the cancer cell than we have 
ever Imown before. Lead has a few miracles to its credit, but many, 
many more failures, and is still in the ej^erimental stage. Radio- 
therapy, of inestimable value for its mitigant action, may even be 
curative in certain cases, but only in certain cases. The surgeon, 
powerless to untie the Gordian knot of cancer, boldly cuts it, and 
this modern Alexander is after all our mainstay now, as he has been 

in the past. • ... 

Conclusion. In conclusion, I would submit that the situation is 
grave, yet not hopeless. Years ago, in a spirit of good-natured 
mockery, the Director of our Institute appointed me its official 
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optimist, but I am able to bold that position solely because I have 
accustomed myself to look for advance decade by decade rathei 

than year by year. » , 

An experimental approach to the problem of malignaney has 
been available for only thirty years; yet please remember that 
before the end of the first ten-year period the limits within which 
malignant tumors can be transplanted had been mapped out, a 
method of protecting against their inoculation found, the resistance 
of the cancer cell to various agents compared, its cultivation in 
vitro begun, the hereditary nature of cancer in mice foreshadowed 
and a curiously interesting transmissible sarcoma of the fowl 
discovered and described. 

In the second decade the growth rate of the cancer cell was 
assessed, and two methods of producing tumors in animals were 
discovered, although it had been said that this would never .be 
accomplished, and in spite of the fact that this period was disrupted 
by a world-wide war. 

In the third, still another means of inciting malignant growth 
was reported, and a good start made on such problems as the ehemi- 
cal nature of the carcinogenic agent in tar, the intensity and duration 
of irritation required to initiate neoplasia, the relation of age to 
the development of cancer, and so on, while positions gained during 
the first two decades were consolidated and extended. I cannot 
but believe that in this experimental period of thirty years, repre- 
senting only 1% of the three thousand years during which cancer 
has been imder observation, vastly more than 1% of our present 
knowledge of cancer has been acquired. 


STUDIES OF DISEASES OP THE LYMPHOID AND MYELOID 
TISSUES, n. PLASMATOCYTOMATA AND THEIR RELA- 
TION TO MULTIPLE MYELOMATA. 


By Henry Jackson, Jr., M.D., 
Frederic Parker, Jr., M.D., 

AND 

James M. Bethea, M.D., 

BOSTON, MASS. 


^^HLital^TCrolit Pathological Laboratories of the Boston City 

hospital, The Colhs P. Huntington Memorial Hospital, and the Department of 
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myeloma, first described under the term 
molhties ossmm by Macmtyre in 1850, is confined in many cases 
to the bone marrow and for this, if for no other reason, is often 
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classed among the bone tumors (Borrmann). It is described by 
Ewing (1928) as a “specific malignant tumor of the bone marrow 
arising probably from a single cell-type and characterized chiefly 
by multiple foci of origin, a uniform and specific structure composed 
of plasma cells or their derivatives, rare metastases, albumosuria, 
and a fatal termination.” Other cells have been described as com- 
posing the tumor (Witzleben, 1925), (Helly, 1927 lit.), but we are 
here concerned with the plasma-cell type only. 

^^^lile verj’- generally regarded as a bone-marrow tumor, (Borrmann, 
1900), (Aschoff, 1911), (Ewing, 1928), some pathologists are inclined 
to regard the disease as more closely allied to the leukemias and 
thus as a disease of the blood-forming organs in general. Witz- 
letien (1925) believes that multiple myeloma should be classed as 
a disease of the hemopoietic system, aleukemic in nature with 
predominating participation of the bone marrow, but involving 
not rarely of other blood-forming tissues. Pappenheim (1907. 1) 
states that “multiple myeloma is not a disorder peculiar to the bone 
marrow but is, like leukemia and pseudoleukemia, a generalized 
disease of the whole hemopoietic system which happens to affect 
at first or primarily the bone marrow.” Lubarsch (1906) holds 
virtually the same views and believes further, that myeloma is a 
hyperplastic rather than a neoplastic disease. At present we are 
more concerned, however, with the question whether the condition 
is a generalized disease of the hemopoietic system or not, rather 
than whether it is a neoplastic or a hjqierplastic process. 

Various considerations support the view that multiple myeloma 
is a system disease not necessarily confined to the bone marrow. 
Generalized diffuse myelomata have been described by Berblinger 
(1911), Schmidtmann (1921), Helly (lit. 1927), and Enneking 
(1928), and it is common experience that the tumors may be mul- 
tiple and discrete or diffuse to a greater or less extent. One of our 
cases seen with Dr. J. H. Shortell showed nodular involvement of 
the head of the humerus and diffuse replacement of the shaft of 
the same bone. Neither portion gave the usual Roentgen ray 
picture of multiple myeloma, yet pathologic section was character- 
istic of the disease and typical discrete lesions were present in 
the ribs. Extra-osseous metastases have been described by several 
authors (Hoffmann, 1906), (Maresch, 1909), (Bertrand, Soupault • 
and Gutmann, 1927), (Battaglia, lit. 1928), (Geschickter, lit. 1928), 
and would appear not to be excessively rare. Amersbach and 
Schridde (1909, quoted by Vogt, 1912) describe a case with multiple 
involvement , of the bones, splenic tumor, and enlargement of the 
cervical, axillary and peritracheal nodes. Plasma cells were the 
characteristic tumor cell and were also found in the blood. In our 
series of cases extra-osseous involvement occurred in 2 out of the 
17 classical cases, and in one of the plasmomata primary in a lymph 
node. 
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Plasma cells liave been. described in tbe blood from cases of appai- 
ently tjmical multiple myeloma (Beck and McCleary, 1919), Ghon 
and Roman, 1913); wlnle Piney (1924) has described plasma-cell 
leukemia with involvement of the spleen, liver, ribs, sternum and 
spine. He was unwilling, however, to class the case as multiple 
myeloma, because the process was diffuse and because there was 
no Bence-Jones protein in the urine. But as Lubarsch. points out, 
neither extra-osseous foci nor diffusion of the process should militate 
against the diagnosis of myeloma, and Bence-Jones proteinuria is 
by no means a constant finding in the disease. In none of our cases 
of typical multiple myelomata in which the blood was carefully 
examined did “tumor” cells occur. In 2 cases myelocytes were 
occasionally seen. In 2 the monocytes were consistently above 10 
per cent during the entire course of the disease. Othemdse no 
abnormalities were noted in the blood white-cell series. In none 
were abnormalities in the blood platelets noted. 

Plasmocytomata entirely outside the osseous system have been 
repeatedly described (Sternberg, 1926), (Vogt, 1912), (Bourgeois 
and Heut, 1929), (Hertz and Mamrot, 1913). There are two such 
instances in our series. 

Thus there appear in the literature cases of both extra-osseous 
and intra-osseous plasmocytomata. The question still remains, 
however, whether classical multiple myeloma should be classed 
as an intrinsic disease of the bone marrow or as a disease of the 
hemopoietic system in general, capable of involving extra-osseous 
structures and possibly even arising in them. We have chosen 5 
cases from our series of 17 because they appear to throw additional 
light upon this interesting and not entirely academic question. 


Case Reports. — Case I. E. K. (H. H.— 21— 1118), a married Norv^egian 
painter, aged forty-six years, entered the Collis P. Huntington Memorial 
Hospital on September 21, 1921 complaining of a recurrent growth in his 
throat. 

During the early years of his life he had been, in general, very healthy 
and he remembered no childhood diseases. 

In 1918, three years before entry to the Huntington Hospital, he had a 
painless tumor removed from the left tonsillar region at the Massachusetts 
Charitable Eye and Ear Infirmary. 

Pirsf Biops^J. The pathologic report on this specimen (M. G. H., 

. ®DUi&ry 6, 1919) was: “A tumor about 2f inches greatest diameter partly 
invested with mucosa and with some muscle tissue adherent. On section, 
It IS composed^ of soft, grayish tissue. Microscopic examination shows the 
tumor to consist of closely packed cells and very little stroma. The cells 
are generally small and have indistinct scanty protoplasm. They seem to 
mi ® *^™Pliocyte series and are atypical. Only one mitotic figure 
toimd. Ihere is some infiltration of the muscle by tumor cells.” (Fie. 1.) 

Diagnom. Lymphoma, probably of low-grade malignancy. 

a similar mass was removed from the right 
KPOrt toilol, Hospital taary 27. 1920). The pathololic 

clupflv nf ^^^^^ly Circumscribed mass, made up 

cliieflj of small round or shghtly elongated cells, probably of the lymphocyte 
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series. It is evidently of ver}' slow growth as no mitotic figures could be 
found. There is evidence of inflammatory reaction about the periphery. 
It maybe a slowly growing lymphoblastoma. There is also a possibility, 
though this seems remote, of mjmloma. An e.vamination of the urine for 
albumose might help in diagnosis.” 

We have been able to examine the microscopic sections from this biopsy 
specimen and the histologic picture is identical with tliat of his third biopsy 
specimen described below. 

After these operations he remained symptomless until eight months 
before entry to the hospital. Shortly before that time (January, 1921) he 
again noticed an obstructive tumor in his throat and the right side of his 
neck becaine swollen. The tumor in his throat grew rapidly and was of 
sufficient size to cause some obstruction to swallowing. There were, how- 
ever, no general synptoms and his general physical condition was excellent. 

On entry, the right tonsillar region was found to be occupied by a smooth, 
firm spherical tumor measuring 3.5 cm. in diameter. The remainder of the 
physical examination was normal. He w^eighed 175 pounds. The white 
blood cell count was at the time of admission 8200 per c.mm. and the differ- 
ential showed 65 per cent pcljunorphonuclear neutrophils, 2 per cent eosino- 
pliils, 28 per cent lymphoc 3 i;es and 5 per cent monoc 3 d;es. No abnormal or 
young cells were seen. The red blood cell count was normal but the red 
blood cells were slightl 3 ’' achromic. The urine was negative. 

A clinical diagnosis of lymphosarcoma was made and three radium seeds, 
of 2 m.c. each, were inserted deep into the tonsillar mass. Under this 
treatment the tumor receded markedly in size. There were no signs or 
symptoms pointing to generalized involvement. 

The patient remained symptomless and apparently healthy for the next 
five years. 

On January 15, 1926, eight and a half 3 'ears after the removal of the first 
tumor, the patient again presented himself at the Clinic with the complaint 
that for the past three months he had been troubled by pain in the right 
sacroiliac region and a steady, boring pain radiating down the outer side 
of his right leg and into the foot. For the past few weeks he had also had a 
dull, continuous headache in the frontal region. 

Ph 3 ’^sical examination at this time show'ed him to be well developed and 
nourished. There was a small ulcer just above the epiglottis, presumably an 
aftermath of the former radium treatment. The original tonsillar tumor 
had not returned. There were no palpable l 3 ’mph nodes in any region. No 
abnormalities w^ere found elsewhere. The blood at this time showed a red 
cell count of 3,950,000 per c.mm. with a hemoglobin of 95 per cent. There 
w'ere 11,800 while blood cells per c.mm. with 75 per cent polymorpho- 
nuclears, 14 per cent lymphoc 3 i;es, and 11 per cent monocytes. The urine 
was entirely normal. A Roentgen ra 3 '' film of the lumbar vertebrfe and the 
sacroiliac regions show'ed no abnormalities other than slight hypertropluc 
changes such as might be seen in any man of Ms age. Acting on the belief 
that the pain was due to enlarged metastatic retroperitoneal l 3 mph nodes, 
a full suberythema dose of Roentgen ra 3 r was given over the sacroiliac 
region and another a month later. Follo’vving this second treatment there 
was marked relief from the pain. The patient remained symptomless until 
March, 1926. At this time, examination of the tliroat showed once more a 
bulging of the left tonsUlar fossa and bean-sized lymph nodes, soft, discrete 
and freel 3 " movable, in the right posterior cervical chain. There were, how- 
ever, no s 3 Tnptoms of importance. . 

In Ma 3 % 1926, he returned to the clinic complaining for the first time or 
sharp pain in the left chest. There w'as some tenderness in the seventh 
interspace in the anterior axillary line. Nothing abnormal, however, was 
found by the Roentgen ra 3 ^ though a few^ crackling rales were heard on ■ 
inspiration at the bases of both lungs. There w'as no friction rub. Two da 3 's- 
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later he fell from a step ladder, striking his left chest. There was tenderness 
ovll the tenth rib near the spine, and Roentgen ray showed a fracture of this 
rib but no other abnormalities. This fracture healed, the ^ 
disappeared completely, and it was not until October, 1926, that he returned 
to the clinic. The pain in the chest had returned and there was a loose, 
troublesome cough. Bence-Jones protein was for the first time noted m 
the urine. The blood picture remained essentially normal except for a slight 
secondary anemia. Roentgen ray examination of the chest showed for the 
first time, eight and a half years after the initial throat tumor, circular areas 
of diminished densitj^ throughout the ribs and pelvis, suggestive but not 
entirely characteristic of multiple myeloma. He received one-half an sub- 
erythema dose over the anterior chest and the pain mtirely subsided. There 
followed an eight-month interval, during which he remained free from symp- 
toms except for an occasional cough. 

In June, 1927, the cough became more severe and there was a constant 
■ aggravating pain in the right posterior chest. A moderate amount of 
dyspnea was also complained of for the first time. The lungs showed on 
examination slight dullness at both bases with fine crackling rales. The 
urine contained much albumin and a few granular casts. The Roentgen 
ray films taken at this time showed numerous small rounded areas of dimin- 
ished density in the ribs, skull, ilium, and right and left femurs. The white 
blood cells remained essentially normal, but the red blood cell count had 
fallen to 2,640,000 per c.mm. and the hemoglobin to 66 per cent. A full 
suberythema dose of Roentgen ray was given over the chest, both front and 
back, and in a week the pain in the chest had disappeared, though the cough 
and dyspnea to a large extent remained. The patient remained essentially 
symptomless except for an occasional cough and some troublesome, but 
not severe, pains in the lower back and chest, which persisted until his 
death. 

In January, 1928, he again received a full suberythema dose of Roentgen 
ray over the chest as the pain and cough had increased. This treatment to 
a certain extent relieved his symptoms but the rales and dullness persisted 
at both bases. 

Third Biopsy. In May, 1928, a lymph node was removed from the left 
neck (S-28-1256). (Tig. 2.) The pathologic report follows: The specimen 
consists of several fragments of reddish brown tissue, irregular in shape. 
The largest measures 1 cm. by 0.5 cm. by 0.5 cm., and the smallest 0,5 cm. 
by 0.5 cm. by 0.3 cm. On section, the tissue cuts with difficulty. Microscopic 
examination shows the normal structure of the lymph node is completely lost 
due to a diffuse infiltration with tumor cells. Only in a few areas can small 
focal collections of l5Tnphocytes be distinguished. At several points at 
the peripherj'’, the tumor cells have invaded the capsule and are growing 
m the surrounding fat and connective tissue. The tumor cells are polygonal 
OT stellate in shape and are somewhat larger than small lymphocytes, 
iheir cytoplasm is basophilic and contains, near the nucleus, a small clear 
area 111 which can be seen the centrosomes. Their nuclei which are eccen- 
tricall}’- placed are round with a thick nuclear membrane and heavy masses 
fi, often arranged at the periphery. A considerable number of 

t e ce Is are binucleate and some contain three and four nuclei. In general, 
''ary much in size but an occasional large cell with a corre- 
Rucleus Can be found. Mitotic figures are present but are 

containfng blood ?igmS ^ macrophages, 

Diagnods. A slowly growing plasmocjdoma. 

bupraptal stupes employing as stains neutral red and ianus green were 
polj gonal cells vnth eccentrically placed nuclei. The nuclei contained large 


m 
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and could be roused with difficulty. The blood nonprotein nitrogen rose 
to 130 mg. per 100 cc. He gradually became worse and died on February 

2 1929, ten and a half years after the removal of the first tumor. _ _ 

’ Autopsy. Autopsy (H. H. 29-338) showed multiple myeloma involving 
the ribs, right radius and lumbar vertebra, hypertrophy and di atation of 
the heart, generalized arteriosclerosis, cliromc nephritis. All the ribs 
showed at one or more places fusiform enlargement. On section these 
enlarged portions were found to consist of a thin, bon}’’ shell enclosmg a 

cavity filled with soft, fleshy red tissue. , xu r ii • 

Microscopic examination of a section of a rib snowed the lollowmg. 
The marrow cavity is filled vdth tumor cells of the same type as described m 
the preceding lymph-node biopsy (S-28-1256) . , 

No normal marrow cells can be made out. The cortex of the bone shows 
marked thinning and at one place the tumor has broken through and is 
invading the adjacent striated muscle. 


Case II.— M. R., a married man, aged fifty-three years, entered the 
Boston City Hospital in April, 1929, complaining of a lump in his neck. 
In addition, for “some time” he had had pain in his left hip. The past 
history was entirely negative. Roentgen rays of the bones showed only 
hypertrophic changes in the left hip joint. There was a moderately hard, 
freely movable mass low and anteriorly in the right neck. TWs was removed 
and proved to be a plasmocjdoma (S-29-1186), histologically identical 
with the tumors removed from Case I. Two months later the pain in the 
leg was much more severe, and Roentgen rays then showed a few small 
circular areas of destruction in the left iliac crest and left femur. There 
was no anemia, no abnormalities in the white cells, and the urine showed 
a small trace of albumin, but no Bence-Jones protein. The blood pressure 
was normal. A month later the bone lesions demonstrable by Roentgen 
ray had spread to the ninth dorsal spine, and bean-sized lymph nodes, soft 
and freely movable, had appeared on both sides of the neck, both anterior 
and posterior to the sternomastoid muscle. The pain in the leg became more 
severe. 


In August, the pain in the right hip and leg was more severe and he was 
unable to walk. There was exquisite tenderness over the right sacro- 
iliac joint. At this time Roentgen ray showed several small, sharply 
defined areas of destruction in the skull, ninth dorsal and third lumbar 
vertebrce, and in the mnth and tenth ribs. There were irregular areas of 
destmction in both iliac crests and the left ischium. The findings were 
considered by the roentgenologist more characteristic of metastatic malig- 
nancy than of myeloma. Bence-Jones protein was found for the first time 
in the urine. High voltage Roentgen ray treatments were given with but 
shght improvement. The patient continued to have considerable pain, 
hmyeve^ and subsequent^ Roentgen rays showed a spread of the lesions, 
in October, 1929, the patient was considerably worse. There was marked 

0 ^ definite secondary anemia. The red blood cells were 
3,000,000 per c.mm., the hemoglobin 65 per cent. The white blood cells 
were o200 per c.mm. The differential count showed 68 per cent adult 
polymorpnonuclears, 7 per cent young polymorphonuclears neutrophils, 

1 per crat eosinophils, 10 per cent lymphocjdes, and 13 per cent mono- 

rays demonstrated a marked spread of the bone lesions, 
in the hip and leg became progressively worse. The lymph nodes 

nhrlnmmfn Considerably and there appeared in the righl^mid- 

enlarging firm mass reaching the size of a grape- 
ivmnli retroperitoneal, but was not fixed. Enlarged 

weaker and died^^v*^ groins. The patient became increasingly 

Xined November, 1929. Unfortunately, no autopsy could be 
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Case III.~A._0., a married woman, aged sixty-seven years, entered 
the Carney Hospital on July 17, 1927, complaining of a mass in the neck.* 

The past history was essentiall 5 >- negative. 

Six months before entry the patient noticed a small, painless mass 
beneath the left ear. Tins increased in size and was accompanied by sharp 
pains radiating down the side of the neck and to the left occipital region. 
On entrance there was found in the left neck posterior to the sternomastoid 
muscle a freely movable, firm, w'alnut-sized tumor. No other masses were 
noted. There was a marked secondary anemia with a red cell count of 
2,560,000 per c.mm. and 30 per cent hemoglobin. The white cell count 
was 5000 per c.mm. and the differential count was normal. The mass in 
the neck was_ excised (S-28-1706) and proved to be a plasmocytoma iden- 
tical histologicall}’’ in all respects with the tumors removed from the other 
2 patients. The urine sfaoived a trace of albumin. Roentgen rays of the 
bones, however, showed no involvement and there were no sj^ptoms sug- 
gesting classical multiple myeloma. There was an uneventful recovery 
from the operation and the patient was known to be well and sjmiptomless 
nearl 3 ’^ three years later. No local recurrence has been noted. 

Case W.— C. F., a male aged sixty-four years, entered the Pondville 
Hospital on February 28, 1929 (No. 1183). The past history was negative. 
One sister had died of “cancer.” 

Two years before entry a small, soft lump appeared on the anterior surface 
of the upper gum. The mass was treated with radium and temporarily 
disappeared, but a few months later he noticed that his upper lip and right 
side of his nose were being pushed out. Since that time the tumor gradually 
grew and at the time of entrance to the hospital was of sufficient size to 
cause some obstruction to breathing. 

Complete physical examination on entrance was negative except for a 
blood pressure of 220/120 and a moderately enlarged heart. There was a 
soft tmnor partially replacing the upper alveolus, extending forward onto 
the upper lip and backward one-third the distance of the hard palate. The 
nasal septum was pushed to one side and the tumor mass nearlj" completely 
blocked the posterior nasal opening. There were no enlarged l 3 Tnph nodes 
nor any abdominal masses. Under colonic ether the mass was removed 
almost in its entirety. It proved to be a plasmocytoma (H. S. 29-1503). 

The urine was negative. There was no anemia and the wliite blood count 
was normal. Roentgen raj^s of the skull, pelvis, femora and ribs showed no 
ewdence of malignant disease. Nine months later there was no local 
return of the tumor and the patient felt entirely well. The blood pressure 
remained markedly elevated, and the urine normal. In April, 1930, he 
died suddenly at home, probably from cerebral hemorrhage. No autopsy 
was obtained. 

Case V.—D. S., a truck driver, aged fifty-one years, entered the Collis 
P. Huntington Memorial Hospital in June, 1927, He complained chiefly 
of fatigue, bloating and pain in Ms legs. An enlarged spleen could be felt 
and there was bilateral inguinal lymph-node enlargement. His blood showed 
a moderate elevation of white cell count mth 6.5 per cent plasma cells. 
There were also cells of the lymphocyte series which were difficult to classify. 
He was given Roentgen ray treatments over the spleen with complete 
disappearance of snnptoms and a marked lessening of the size of the spleen. 
A year later symptoms returned and the spleen became larger. Roentgen 
ra 3 " treatments again improved the condition. The blood continued to 

* We are indebted to Dr. Francis Nash for his kind permission to publUh the 
report of this case. 
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show mahy typical plasma ceUs, as well as atypical lymphocytes. Eight 
months later his blood seemed normal but the sjsleen remained enlarged 
and Ijmiph adenopathy was generalized, ^wo biopsies on l^ph nodes 
from the groin, however, failed to show any pathology. The exact nature 
of this patient’s condition must, therefore, remain obscure. That it is akin 
to the other cases would be indicated by the persistent presence of plasma 
cells in the blood stream. 


Discussion. In Case I a plasmocytoma of the tonsil was removed 
eight years before generalized bone involvement could be detected. 
For fully seven years the patient showed no signs or sj'^inptoms 
which could be attributed to bone lesions, yet during all this time 
the process was spreading through the lymphoid system as was 
proved by successive lymph node involvement, and eventually 
bone lesions characteristic in all ways of multiple myeloma made 
their appearance. 

The histology of the several lymph nodes removed and of the 
bone tumor at autopsy was identical. Each showed a plasmo- 
cytoma. There would seem to be no doubt but that the plasma-cell 
tumor arose in the tonsil, spread through the lymphatic system, 
and finally reached the marrow. We have been unable to find in 
the literature any analogous case. 

In Case II it is difficult to say positively whether the lesions 
appeared first in the bones or in the lymph nodes. That an enlarge- 
ment of a lymph node first brought the patient to the hospital is 
apparent. Symptoms compatible with classical multiple myeloma- 
in this case, pains in the hip— had been present for some time, and 
while Roentgen rays did not demonstrate any lesions until later, 
it is quite possible, and in fact, likely, that they were present when 
the patient first presented himself at the clinic. Our experience 
with both malignant lymphoma and metastatic carcinoma would 
lead us to believe that bone lesions may exist for some time before 
they are detectable by Roentgen ray. The initial tumor in this case 
was a plasmocytoma. Cervical lymph nodes became involved, a 
retroperitoneal mass of considerable size developed, and the bone 
changes, though at first considered more characteristic of metastatic 
carcinoma, later were judged consistent with multiple myeloma. 

I^'hile it was impossible to obtain a specimen from a bone for 
pathologic examination, the absence of any evidence of carcinoma, 
together with the presence of a rapidly growing extra-osseous 
plasmocytoma makes it reasonable certain that the case was one 
of mumple myeloma with widespread extra-osseous involvement. 

In Case III the tumor was again a plasmocytoma but no metas- 
tases vere observed either in the bones or elsewhere. The tumor 
vould seem, therefore, to have been relatively benign. It should 
be remembered, however, that eight years elapsed in the first case 
bemre osseous involvement was detected. 

Case IV presented a plasmocytoma possibly arising from and 
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involving the alveolar process. The histology of the tumor was 
identical with that of the other cases. Radiation and excision 
caused a temporary cure but the patient died several months later, 
presumably from cerebral hemorrhage. No evidence was at hand 
that there was involvement of other bones. 

Case V is more difficult to classify. No bone lesions have been 
demonstrated and biopsy showed a normal lymph node. The blood, 
however, has shown from time to time relatively large numbers of 
typical plasma cells. As noted above, Piney (1924) describes a 
case of plasma-cell leukemia. His patient, a man aged forty-eight 
years, complamed of pain in the legs and lumbar spine. There was 
an enlarged spleen and the blood showed an elevated white blood 
cell count with from 14 to 41 per cent plasma cells. Autopsy 
showed infiltration of the ribs, femurs and spine. The spleen and 
liver showed marked infiltration with plasma cells. Piney regarded 
the case as one of leukemia, in which plasma cells took tlie place 
of the more usual lymphocytes, rather than multiple myeloma 
because the tumor in the bones was diffuse and because there was no 
Bence-Jones protein in the urine. In our series, Case V most nearly 
approaches Piney’s case and is included for this reason. 

Thus plasmocytomata may arise in lymphoid structures and 
subsequently involve bones, arise in bones and extend to lymph 
nodes, arise in and remain in lymph nodes wdthout further exten- 
sion, and arise in bone without further spread. Furthermore, there 
occm-s plasma-cell leukemia with or without extensive participa- 
tion of the bone marrow. 

It is often difficult to say from pathologic evidence when one 
clinical entity ends and another begins. Additional cases are likely 
to bring together under one head clinical pictures previously widely 
separated. Specificity in disease, as in other biologic classifica- 
tions, must depend in the last analysis upon the presence or absence 
of imperceptible gradations between apparently different clinical 
entities. 

From the cases reviewed here and from the cases in the literature, 
it would seem that there is no very sharp line of demarcation between 
localized, benign plasmocytomata on the one hand, and the malig- 
nant, fatal multiple myelomata on the other. No clear distinction 
can be seen again between the nodular, circumscribed form and the 
diffuse form. We have recently seen a case presenting both the 
nodular and the diffuse type of involvement. Botli have been seen 
in one patient in our series (that of Dr. Shortell). The bones may 
be involved first and internal organs later, or the process may 
be reversed. In a given case one cannot predict what course the 
plasmocytoma will take. 

Plasma cells are generally admitted to arise from the small and 
medium-sized lymphocytes through individual differentiation which 
is not accompanied by mitosis and is caused presumably by peculiar 
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unknown chemical stimuli (Maximow, 1928), (Pappenheim, 1907. 2). 
Furthermore, both plasma cells and lymphocytes are known to be 
normal, though perhaps rare, constituents of bone marrow (Naegeli, 
1908), (Vogt, 1912), (Maximow, 1928), (Martin, Dechaume and 
Levrat, 1928). It is readily apparent, therefore, how plasmocyto- 
mata may arise in almost any situation in the body and according 
to circumstances give rise to tumors of variable gross behavior and 
consequently of varying degrees of malignancy. Fundamentally 
the process is the same, but the clinical picture and the gross path- 
ology may vary within wide limits. 

A similar assortment of pathologic processes has been grouped 
under the general heading of malignant lymphoma. 

There occur localized lymphocytomata, some relatively benign, 
others generalized processes involving many lymph nodes, lympho- 
sarcomata invading surrounding tissues, and lymphatic leukemia. 
Bone involvement is not at all rare, even in the absence of leukemia. 
Symptoms referable to bone lesions may be the first that attract 
the patient’s attention, as in one of our cases. 

Conclusion. We believe that multiple myelomata of the plasma- 
cell type (at least), should be classed among the malignant lympho- 
mata. The type cell belongs beyond question to the lymphoid 
series, and the clinical picture finds analogies throughout its course 
in the pathologic and symptomatic picture of the lymphomata. 
That the disease in its classical form is largely limited to the bones 
does not militate against such a view when one considers the marked 
variation of the disease picture and the gradual manner in which the 
cases blend into each other. 
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CALCIUM AND PARATHYEOID THERAPY IN CHRONIC 
ULCERATIVE COLITIS. 
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(From the Proctologic Department of the Surgical Seri-ioe of Dr. J. Chalmers Da Costa 
and the Department of Medicine, Jefferson Medical 
College Hospital, Philadelphia, Pa.) 

This report consists of an experimental and a clinical study of 
the nonspecific form of chronic ulcerative colitis. The experimental 
studies include the determination of the diffusibility of calcium in 
6 patients with mucous colitis, 2 with spastic colon, and 7 with 
chronic ulcerative colitis. The clinical study consists of the obser- 
vation of 13 patients with chronic ulcerative colitis, with particular 
reference to the effects of calcium and parathyroid therapy. 

Experimental Investigation, The essential role played by inorganic 
elements in the maintenance of normal cellular function has long 
been recognized by physiologists. The life and functional integrity 
of the cell are dependent upon the interchange of material between 
the interior and exterior of the cell ; glucose and amino-acids must 
pass in and the products of metabolism must pass out. This inter- 
change depends upon the permeability of the cell membrane, wliich, 
in the resting state, is impermeable to colloids and to most crystal- 
loids, allowing the free passage of certain substances such as urea, 
alcohol, glycerol and ammonium salts. Obviously, sucli a state is 
incompatible with life. Certain functional states of the cell are 
known to be accompanied by alterations in permeability. As stated 
by Bayliss,^ “A consideration of the evidence forces upon us the 
conclusion that the cell membrane is sometimes permeable to 
crystalloids, sometimes not. This behavior is in relation to func- 
tional changes in the cell or is dependent on the action of definite 
substances.” It is well recognized and readily demonstrable that 
normal permeability is dependent to a considerable extent upon the 
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presence of a normal balance between the inorganic ions in the fluid 
bathing the cell. Calcium diminishes cell permeability , in fact, 
Loeb^ attributes the general inhibiting action of calcium to tHs 
property, which is affected by relatively minute alterations in 
calcium concentration. 

It can be readily demonstrated experimentally that alterations 
in cell permeability can exist for prolonged periods of time with 
no permanent structural damage, the normal state being restored 
upon correction of the abnormality of permeability. It seems evi- 
dent, therefore, that’ clinical manifestations of disordered cell func- 
tion may result from such abnormalities of cell permeability, which 
may be dependent upon deviations from the normal balance of 
electrolytes in the blood and tissues. This condition, if persistent 
and progressive, eventuates in demonstrable structural damage. 
Viewed in this light, the metabolic, nutritional and general physio- 
logic importance of the inorganic elements, particularly sodium, 
potassium and calcium, seems evident. 

The existing limitations of experimental and analytic methods and 
the wide gaps in our knowledge of the details of the metabolism 
of inorganic elements have precluded the possibility of a thorough 
study of the balance of inorganic ions in disease states. The equi- 
librium between these elements, being so essential to the well-being 
and functional normality of the organism, is maintained much more 
delicately than is the case with organic substances and their deriva- 
tives. It is extremely difficult clinically and even experimentally 
to investigate directly the conditions present in the tissues. We 


must be content with the study of the available body fluids, partic- 
ularly the blood, and attempt to interpret from such a study the 
conditions in the various tissues. However, in the case of inorganic 
elements particularly, the difficulty arises that by virtue of an 
elaborate equilibrating mechanism, local tissue variations may not 
be reflected in the circulating blood. This has been beautifully 
demonstrated by Rous and Drury,® who showed that local tissue 
acidosis can exist, due to functional ischemia, with no corresponding 
alteration in blood reaction; in fact, in some instances the blood 
becomes more alkaline while the tissue acidosis is developing. In 
view of such findings, the difficulties inlierent in the clinical inves- 
tigation of inorganic ion balance are apparent. 

Practically all studies of the condition of calcium metabolism and 
balance have concerned themselves with the determination of the 
mtake and output of calcium and its concentration in the blood. 
^ question of the partition of calcium into its diffusible 

and nondiffusible fractions has been almost completely ignored, 
espite the fact that only by the estimation of these fractions can 
le distribiHion of calcium in the tissues be determined. The recent 

thoV+f A Eiserson'' and of Snell® apparently indicate 

t lat the determination of diffusible calcium is of no practical din- 
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ical significance. However, tlie fact is lost sight of that in certain 
disease conditions there is an alteration in cellular and capillary per- 
meability, and tliat under such circumstances, while the relative 
■proportions of diffusible and nondiffusible ealcium in the blood 
serum may be normal, the amount of calcium which has diffused 
into the tissue fluids may be altered. Thus “diffusible” and "dif- 
fused” calcium, although identical under conditions of normal per- 
meability, may not always be so in disease. The former may be 
measured by dialysis and ultrafiltration, the latter only by the 
determination of the calcium content of some body fluid repre- 
sentative of the tissue fluid. The cerebrospinal fluid has been 
utilized for this purpose. Following this procedure, one of us (A. C.), 
in previous studies,®-'^ found a distinct increase in the ratio of 
“diffused” to “nondiffused” calcium in a group of conditions 
believed to be associated with alteration in capillary and cellular 
permeability, such as bronchial asthma, vasomotor rhinitis, mucous 
colitis and some cases of pulmonary tuberculosis. In the great 
majority of these the total serum calcium was within normal limits. 

Calcium Studies in Colitis. In the present study, simultaneous 
determinations of the calcium content of the blood serum and 
cerebrospinal fluid were made in 6 patients with mucous colitis, 
2 with spastic colon and 7 with clu-onic, nonspecific, ulcerative 
colitis. The determinations were made by the Clark-Collip modi- 
fication of the Kramer-Tisdall procedure.® The pertinent data are 
presented in Table I. The cerebrospinal calcium is termed “dif- 
fused” calcium, the difference between it and the serum calcium 
being termed “nondiffused” calcium. 


Table I.—CALcroM Partition in 6 Patients with Mucous Colitis, 7 with 
Chronic Ulcerative Colitis and 2 with CoLomc Spasm. 


Condition. Case. 

Mucous colitis 1 

ti « 2 

“ “ 3 

» “ 4 

« “ 5 

<< « 6 

Ulcerative colitis .... 7 

'* “ .... 8 

“ “ .... 9 

“ “ ' 10 

“ “ .... 11 

“ » .... 12 

“ “ .... 13 

Spastic colon 14 

“ “ 15 


Serum Ca.* 

Diff.* 

Nondiff.* 

D/ND. 

11.00 

6.00 

5.00 

120 

10.32 

6.71 

4.61 

121 

9.84 

5.62 

4.22 

166 

10.24 

5.92 

4.28 

138 

9.96 

5.54 

4.42 

125 

9.21 

5.70 

3.51 

162 

8.71 

6.15 

2.56 

240 

9.64 

5.61 

4.03 

139 

9.84 

5.62 

4.22 

166 

11.25 

5.50 

5.76 

96 

10.76 

5.75 

5.00 

115 

11.00 

5.00 

6.00 

83 

8.80 

4.52 

4.28 

105 

9.34 

6.66 

3.68 

153 

9.61 

6.43 

4.18 

129 


* Calcium e.vpressed in mg. per 100 cc. " Diff refers to diffused calcium. Non- 
diff.” refers to nondiffused calcium. “D/ND” is the ratio of diffused to nondiffused 
calcium e.vpressed as percentage. 


Spastic Colon. In the 2 patients with spastic colon the serum 
calcium was 9.34 and 9.61 mg. per 100 cc., the cerebrospinal fluid 
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calcium was 5.66 and 5.43 mg. per 100 cc. The nondiffused calcium, 
represented by the difference between the serum and cerebrospinal 
fluid values was 3.68 and 4.18 mg. The ratio of diffused to nondif- 
fused calcium was 153 and 129 per cent respectively. 

Mucous Colitis. In the 6 patients with mucous colitis, the 
serum calcium varied from 9.21 to 11 mg, per 100 cc.; the diffused 
calcium ranged from 5.62 to 6 mg., the nondiffused calcium from 
3.51 to 5 mg. The ratio of diffused to nondiffused calcium ranged 
between 120 and 162 per cent. 

Ulcerative Colitis. In the 7 patients in this group the serum 
calcium ranged from 8.71 to 11.25 mg. per 100 cc., the diffused 
calcium from 4.52 to 6.15 mg. and the nondiffused calcium from 
2.56 to 6 mg. The ratio of diffused to nondiffused calcium varied 
between 83 and 240 per cent. 

Discussion. In a previous investigation,® the normal partition of 
calcium was found to be as follows; Serum calcium 9 to 11 mg., 
diffusible calcium 4.5 to 5.5 mg. and nondiffusible calcium 4.7 to 
5.75 mg. per 100 cc., the ratio of the diffusible to the nondiffusible 
fraction being 82 to 115 per cent. In a subsequent study,^ it was 
noted that in practically all patients with some manifestation of 
allergy or of autonomic imbalance such as bronchial asthma, vaso- 
motor rhinitis, angioneurotic edema and mucous colitis, the diffusi- 
bility of calcium was increased (Table II). This was evidenced by 
an increase in the ratio of diffused to nondiffused calcium. Since 
the cerebrospinal fluid calcium was determined as representing the 
diffusible fraction of serum calcium, it could not be decided, under 
■ the conditions of the investigation, whether the increased diffusi- 
bility is due primarily to a disturbance in the partition of calcium 
in the blood or to an alteration in capillary and cellular permeability. 
However, Brown and Ramsdell,® utilizing the artificial membrane 
method, found a marked increase in the diffusibility of calcium in 
experimental anaphylaxis in the guinea pig, suggesting that this 
phenomenon may be of primary significance, particularly in allergic 
conditions. 


Tabm II. — A Comparison of the Diffusibility of Calcium in Allergic, Vaso- 
motor AND Autonomic Disorders and in Mucous Colitis and Ulcerative 
Colitis. 


Condition. 

Normal 

Asthma 

Vasomotor rhinitis 
Angioneurotic edema 
Spastic colon . 
Mucous colitis 
Ulcerative colitis . 


Cases. Serum Ca.* 

68 9-11 

25 7 . 0 - 12.67 

2 10 . 55 - 10.7 

6 9 . 21 - 11.00 

7 8 . 71 - 11.25 


Diff.* 

4 . 5 - 5. 5 
4 . 39 - 6.33 
5 . 75 - 6.1 
5 5 

5 . 43 - 5.66 

5 . 62 - 6.00 

4 . 52 - 6.15 


Nondiff.* 
4 . 7 - 5.75 
1 . 5 - 7. 5 
4 . 45 - 5.0 
2.7 

3 . 68 - 4.18 

3 . 51 - 5.00 

2 . 56 - 6.00 


D/ND.* 

82 - 115 
68 . 9-400 

115-137 

203 

129-153 

120-162 

83 - 240 


_ * Calcium expressed in mg. per 100 cc. "Diff.” 
Nondiff.” refers to nondiffused calcium. *‘D/ND” 
nondiffused calcium expressed as percentage. 


refers to diffused calcium, 
is the ratio of diffused to 
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K r ■ - that the calcium diffusibility ratio was fouud 

£ ’t’ patients with spastic colon and mucous 

colitis, ihis hnding is of especial interest in view of the associated 
manifestations of autonomic imbalance which are usually present 
in these disorders. The frequency of such manifestations has 
recently been emphasized by Bockus, Bank and Wilkinson.^ The 
evidence of a disturbance of calcium partition in these conditions 
serves to emphasize the fundamental relationship between auto- 
nomic balance, capillary permeability and electrolyte equilibrium. 
Parasympathicotonia (vagotonia), as shown by the work of Peter- 
sen, ”Js associated with capillary dilatation, increased permeability, 
and^ calcium deficiency in the tissues; sympathicotonia is accom- 
panied by decreased permeability and a relative calcium excess. It 
is of interest to note that in every case but one (Case XV), the 
increase in tlie diffusibility ratio was associated with an increase in 
the amount of diffused calcium, thus obviating the possibility that 
it was dependent upon a primary decrease in the nondiffusible frac- 
tion resulting from a diminution in serum proteins. 

Of the group of 7 patients with clironic ulcerative colitis, 3 showed 
an increase in the calcium diffusibility ratio comparable to that 
observed in the group with mucous colitis; in 4 cases the ratio was 
within normal limits. In the 3 cases with increased ratios the 


actual amount of diffused calcium was increased, despite the fact 
that in one instance (Case VII) the serum calcium was slightly 
subnormal. What is the significance of this variation in calcium 
partition? Unfortunately, the patients upon whom the calcium 
determinations were made are not included in the group studied 
from the standpoint of calcium therapy. We cannot, therefore, 
correlate the calcium findings with the therapeutic response in each 
case. However, these findings strengthen the belief, mentioned 
later, that in a certain proportion of cases of ulcerative colitis, 
mucous colitis serves as an etiologic basis. 

The concept of the relationship of disturbances in the equilibrium 
of the vegetative nervous system to gastrointestinal ulcerations is 
an old one. There is a large amount of ex-perimental data in the 
literature of this subject, particularly with regard^ to the origin of 
gastric and duodenal ulcer. The consensus of opinion of those who 
believe in this etiologic relationship appears to be that ulceration 
results from a disturbance of autonomic balance in the direction of 
vagotonia, probably operating through its consequent effect upon 
vasomotor tone. It is not inconceivable that serious nutritiomu 
disturbance in predisposed areas may result from the combined 
factors of autonomic and vasomotor imbalance, altered capillary 
and cell permeability, and a disturbance in calcium distribution. 

Effects of Calcium Therapy. The rationale of calcium and para- 
thyroid therapy in ulcerative colitis rests upon tlie effect of calcium 
on one or more of four possibly existing conditions : (1) ParathjTOid 
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dysfunction; (2) nutritional change in the tissues, with or without 
a disturbance of calcium partition; (3) spastic colon, (4) hemorrhage. 

(1) Parathyroid Dysfunction. There is no evidence of any 
abnormality of parathyroid function in ulcerative colitis. The 
pathologic chemistry of hypoparathyroidism and hyperparathyroid- 
ism has been quite definitely established, the findings in both con- 
ditions being rather characteristic. Grove and Vines^^ raised the 
question of the possibility of paratliyroid deficiency in certain chronic 
ulcerative conditions on the basis of a disturbance in the proportion 
of ionized calcium in the blood and the beneficial results of para- 
thyroid therapy. However, there is no satisfactory method for the 
determination of ionized calcium and the findings recorded by 
these investigators do not conform to those considered character- 
istic of parathyroid deficiency. 

(2) Nutritional Change in Tissues. There is, unquestion- 
ably, a local disturbance of nutrition in ulcerative colitis. Whether 
or not the fundamental fault lies in the tissues is, of course, a 
controversial point. The evidence in favor of the belief in the 
etiologic agency of an alteration in calcium distribution, abnormal 
capillary and cell permeability, autonomic imbalance and altered 
vasomotor tone has been reviewed above. 

Grove and Vines^^ noted marked improvement in a variety of 
chronic ulcerative conditions following the administration of 
calcium salts and parathyroid extract. They believe that some 
abnormality of calcium ionization is concerned with the maintenance 
of tlie chronicity of such lesions and that such therapy should not 
be considered as a specific cure but as a rational method of stimu- 
lating the cellular elements to exercise their proper defensive mech- 
anism. The most consistently beneficial results of calcium therapy 
in intestinal ulcerations has been noted in intestinal tuberculosis. 
Brown and Sampson^^ state that calcium is probably the best remedy 
we possess today for the relief of this condition. V aried explanations 
are given for its action. According to Starkenstein,^^ calcium inhi- 
bits the inflammatory process and augments the functional capacity 
of the whole organism for reaction. MandB® and Fishberg^® believe 
that the effect is exerted through the vegetative nervous system, 
decreasing peristalsis. Another way in which calcium may favor- 
ably influence the healing of the ulcerations is through its anti-edemic 
action which, in spite of some contradictory evidence, is a well- 
established physiologic fact. 

(3) Spastic Colon. Colonic spasm, which is almost invariably 
present in ulcerative colitis, is an evidence of increased vagus excit- 
ability or excitation. Muscular spasm in the region of the ulcera- 
tions must inevitably interfere with healing, and relief of this 
important part in the successful treatment of the 
onmtion. the relationship between autonomic balance and electro- 
ij te balance lias been conclusively demonstrated by many investi- 
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gators, among the more recent of whom are Zondek,” Kolm and 
rick,^® Andrus and Carter^® and Loewi.®® The subject has been 
extensively reviewed by Solimann.®! As a result of these investi- 
gations it is now^ recognized that vagotonia is associated with a 
relative decrease in tissue calcium ions in proportion to potassium 
and sodium ions. Sympathicotonia is associated with an imbalance 
in the opposite direction. Since a normal proportion of calcium 
ions appears to be necessary for the normal effect of adrenalin on 
the sympathetic nerve endings, a diminution in their concentration 
results in a preponderance of the opposing vagal impulses manifested 
in the intestine by spasm. The relaxant effect of calcium appears 
to be one of the most important factors in the production of symp- 
tomatic relief and anatomic improvement in ulcerative colitis. 

(4) Hemorrhage. Bleeding should be considered not only as 
a result of the ulcerative process but also as a factor which tends 
to prevent healing and to maintain chronicity of the lesion. This 
hemorrhagic tendency is not due to any inherent disturbance of the 
mechanism of coagulation nor entirely to vascular erosion; it depends 
in part upon some nutritional error in the tissues which, in view of 
the reported findings, probably consists of increased capillary per- 
meability and altered calcium distribution. In a previous study®® 
it was observed that parathyroid extract, by causing a sharp increase 
in the available calcium of blood and tissues, has a definitely bene- 
ficial effect upon bleeding of a slow, oozing nature. In the majority 
of patients with ulcerative colitis, cessation of bleeding was one of 
the earliest and most constant featm-es of the response to calcium 
and parathyroid therapy. This, undoubtedly, has a favorable 
influence upon the healing of the ulcers. 

Clinical Investigation. The effects of treatment in a series of 
13 patients are presented. Ten of these have been under observa- 
tion over a period of one to two and a half years. Bacteriologic 
studies of material obtained from the bowel wall through the proc- 
toscope failed to disclose the presence of amceba or specific bacterial 
organisms, including the organism reported by Bargen.®®’®^ Various 
■strains of streptococci were found in either pure or mixed culture. 
The age incidence varied from twenty to fifty-eight years. The 
duration of symptoms was from one month to twelve years. Six 
patients had been previously treated with colonic irrigations. In 
2 of these an appendicostomy had been performed, following winch 
I remained symptom-free for four months, the other for three years. 
The period of calcium and parathyroid therapy varied from four 
to twelve weeks. Tliree patients did not continue treatment after 
four weeks and have not been traced. The remaining 10 were seen 
at intervals and have been examined during the past two months. 

Most of these patients have been observed and treated tlirough 
the courtesy of Dr. J. Hall Allen, Chief of the Proctologic Service, 
Jefferson Hospital. 
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Plan of Treatment. The form of treatment includes: (1) 
cellulose-free, nonirritating diet; (2) belladonna and kaolin, (o) 
calcium salts, ammonium chlorid and parathyroid extract admin- 
istered as follows: , i • i 

Calckm. Calcium chlorid, calcium lactate and calcium gluco- 
nate* were the salts used. The inajority of the patients received 
either the lactate or the gluconate, the latter being perhaps more 
easily tolerated. Any form of calcium therapy, to be effective, must 
be administered with some understanding of certain facts concern- 
ing the absorption of calcium from the intestine. Without^ going 
into detail, it is necessary only to recall the fact that calcium is 
absorbed best when the intestinal alkalinity is lowest. Therefore, 
to secure maximum absorption, it must be administered at times 
when upper intestinal digestive activity is at a minimum, that is, 
a short time before meals. This has been well demonstrated by 
Roe and Kahn^^ who showed that even the administration of 250 cc. 
of milk with calcium reduces its absorption by about 60 per cent. 
They obtained an average rise of 80 per cent in serum calcium after 
the oral administration of 5 gm. of calcium lactate in aqueous 
solution in fasting subjects. Calcium lactate (powder), 30 gr., or 
calcium gluconate, 60 gr., was, therefore, administered orally three 
or four times daily, three and a half to four hours after meals. The 
patients are cautioned to avoid eating between meals. By following 
this routine, in the majority of instances one may be fairly certain 
of securing an adequate amount of absorption. 

Ammonium Chlorid. The mere fact of adequate calcium absorp- 
tion does not necessarily indicate adequate utilization. It has fre- 
quently been demonstrated, experimentally and clinically, that 
ammonium chlorid, by increasing the hydrogen-ion concentration 
of the tissues causes an increase in the availability or utilization of 
the^ tissue calcium. Ammonium chlorid is well tolerated by the 
majority of patients. It is administered in doses of 20 to 30 gr. 
in capsule or powder form, together with the calcium salt. 

Parathyroid Extract. Collip states^® that the function of the para- 
tliyroid hormone, in the normal animal, "appears to be that of a 
regulator of calcium metabolism, and its action is primarily as a 
calcium mobilizer.” Our investigations into the action of para- 
thyroid extract^-28.29 suggest that its injection results in an increase 
in the availability and utilization of calcium, as well as in a ten- 
restoration of a normal ratio of diffusible to non- 

ditlusible calcium. 

Parathyroid extract (Para-thor-mone) is injected intramuscularly, 
tlie average adult dose being 20 to 30 units, varying with body 
V eight, the injections are repeated at intervals of forty-eight to 
seventy-two hours, depending upon the severity of the symptoms. 
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Case Reports. Case L- J. E. B., aged thirty-five years, for eight inonths 
there were frequent e^cuations of blood and mucus, especially in the 
morning, moderate abdominal pain and nervousness. The mucosa of the 
bowel was markedly congested and edematous, with scattered small ulcer- 
ations in the rectum and lower sigmoid. Response to treatment with met 
and irrigations was’ slow. After three months symptoms were relieved but 
the mucosa showed little change. Calcium and parathormone "were admm- 
istered in addition to the other treatment. After three weeks the bleeding 
had ceased and the ulcers showed evidence of healing. In six weeks all 
ulcerations were healed and only slight congestion of the mucosa remained. 
He has remained well since September, 1927 . 


Case II.— Mrs. C. T., aged forty-eight years, attacks of frequent soft 
bowel movements containing much mucus and lasting two to three days 
had occurred every few weeks for eight j^ears. These attacks were usually 
associated vnth disturbed mental states, as excitement or fright. For the 
last eight months there had been a continuous frequency of movements, 
ten to fifteen a day, with much blood and mucus. A loss of 30 pounds in 
weight had occurred. The first examination, difficult because of the profuse 
bleeding, showed a soft, boggy mucosa with numerous pinhead-sized ulcer- 
ations, as far as the sigmoidoscope could be passed. Response to calcium- 
para tliyroid therapy was surprisingly rapid. In ten days she felt better, 
the bleeding was slight and tile number of bowel movements was greatly 
reduced. At the end of a month, there was a gain in weight of 5 pounds, 
with one or two well-formed stools daily without blood or mucus. Exam- 
ination two months after treatment was instituted showed a practically 
normal mucosa, without evidence of the previous ulcerations. During the 
past two 5 ''ears she has been well except for the occasional passage of mucus. 


Case III.— B. 0. Q., aged twenty-eight years, following an attack of 
grippe in 1918, began to pass clots of blood. This was followed in a 
few weeks by frequent bowel movements, eight to fifteen daily, with blood 
and mucus. He was treated with irrigations and remained sinuptom-free 
for five months when the previous symptoms returned. An almost regular 
cycle of remissions and exacerbations now followed, with attacks lasting 
about six months and sjTnptom-free remissions about four months. In 
1923 an appendicostomy was performed, following winch he was well for 
the longest period — six months. The opening was kept patent and w'hen 
fresh attacks occurred, it was used as a means of irrigation. Recovery 
required less time by this method of irrigation than by the former method. 
\vhen examined in May, 1928, the mucosa of the bowel was granular, with 
scattered ulcers and manj^ small pitted scars of healed areas. Calcium and 
parathyroid were gii'en, in addition to the irrigations. This attack was 
01 shorter duration than any previously — about four months. Gaining 
lo pounds, he weighed more than ever before. He remained well until 
beptember 1929, fourteen months later, when symptoms returned. This 
time irngations were not used and the attack was the shortest in his experi- 
ence two months. No symptoms have occurred since. The prompt 
recovery from symptoms without the use of irrigations has led the patient 
to desire closure of the appendicostomy wound. 

^ged forty-one years, was first examined in July, 
years she had been passing blood with nearly all bowel 
morements, winch were usually constipated. The preceding fall there 

of ®abdombarna?n''‘^H associated lith attacks 

reliSThe mo^rP dict^''^^'^®™'' bismuth, wth rectal instillations, 
eiiered the more distressing sjmptoms, but bleeding and semiliquid stools 
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persisted. Calcium and parathjToid were administered for one month and 
the bleeamg was slight and occasiopal. Treatment was discontinued for 
two months but then renewed for eight weeks, after which time examina- 
tion showed the upper rectum and sigmoid practically normal, but the 
io^ver 2 inclies still boggy and bleeding to touch. Three months later this 
^ normal appearance. She has remained well since March, 
1928, but requires mineral oil regularly to avoid constipation. 

Case y.—E. d’A., aged thirty years, for a year, e.xcepting two months 
during the winter, had frequent bowel movements containing a small 
amount of blood and mucus, and associated with severe abdominal pain, 
loss of weight and marked mental depression. The mucosa was deeply 
congested, with a glazed surface and scattered irregular ulcerations. With 
modified diet and irrigations for two months, the pain and frequency of 
movements were reduced, but the bleeding persisted. Calcium and para- 
thyroid were given for six weeks, after which time period the bleeding ceased 
and the ulcers healed, leaving tiny pitted scars. Except for the occasional 
passage of mucus he has remained well since August, 1927. 

Case VI. — Mrs. S. B., aged twenty-seven j^ears, for two years, there 
were eight to ten bowel movements dail}’-, with much mucus and flatus, 
some blood and abdominal cramps, relieved by expelling gas. Mental 
strain or e.xcitement brought an increased number of evacuations. During 
the summer months her s 3 Tnptoms were less severe although blood and 
mucus were always present. After three weeks of calcium and parathjToid 
therapy and under proper dietetic rdgime, the bleeding stopped and there 
were one or two well-formed stools daily. As long as a nonirritating diet 
was followed the patient remained s 5 Tnptom-free since February, 1928. 
After an occasional dietetic debauch she suffers from abdominal pain, 
relieved bj' passing large amounts of mucus. In December, 1929, there 
was an acute e.xacerbation lasting one week, with frequent stools containing 
much blood. This followed an acute respiratory infection, but subsided 
quickl.v and she has been well since. 

Case VII. — J. H., aged fift 3 "-four years, was admitted March, 1929, to 
the surgical sendee of Dr. Da Costa with a diagnosis of possible carcinoma 
of the sigmoid after Roentgen ray examination with barium enema. Since 
the preidous December he had complained of pain in the left iliac region, 
bearing-down pain on defecation, blood and mucus in the stools, five or 
six times dail 3 \ Sigmoidoscopic examination disclosed a mucopurulent 
secretion, mixed with blood, exuding from many small ulcers in the rectum 
and sigmoid. Two months later there was only moderate congestion of the 
mucosa with spasm of the bowel wall. A subsequent Roentgen ra 3 ’' exam- 
ination failed to disclose the p^e^dous filling defect in the sigmoid. Calcium 
and parath 3 Toid had been administered for seven weeks. 

Case VIII.— F. S., aged fort 3 ^-five 3 '^ears, was admitted to the service of 
Dr. Hare, September, 1927, vdth frequent evacuations of blood and mucus 
and lower abdominal pain. Since the onset four 3 ’’ears ago periods of quiet 
alternated vith recurrence of s 3 ’mptonis at almost regular intervds, each 
period of three to four months’ duration. Irrigations relieved the pain, 
reduced the frequenc 3 ’' of bowel movements but did not stop the bleeding. 
Calcium and paratlmoid were given for four weeks, then calcium 
alone for a similar period. Since December, 1927, he has been mthout 
recurrence of bleeding, but passes mucus occasionall}’. Present examina- 
tion shows a moderately anemic mucosa with a few pocklike scars. 
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Case S., aged forty-five years, was seen in January, 1929, with 

a history tha^ marked constipation with the passage of blood, and a muco- 
nurulent discharge from the bowel began twelve years before. An appen- 
dicostomy had been performed, following which he was symptom-free for 
three years, and during this period the wound had closed, oince then 
rectal bleeding and mucoid discharge had been almost constantly present. 
On examination the lumen of the bowel was markedly narrowed, blood 
oozed from the rectal wall and a purulent exudate filled the sigmoid. A 
few jagged ulcers were present. Normal saline irrigations were given locally 
in addition to calcium and parathyroid. At the end of a month bleeding 
had ceased and the mucosa had lost its hemorrhagic appearance, but the 
ulcers had not entirely healed. At this time the patient discontinued 
treatment at the outpatient department and has not been seen since. 


Case X. — F. E., aged twenty years, the only colored patient in this series> 
was seen in May, 1928. For seven months he had frequent bloody bowel 
movements with lower abdominal pain. The mucosa was extremely con- 
gested and edematous, showing a few irregular ulcers, varying in size up 
to 1 cm. Cultures made from the bowel wall predominated in hemolytic 
streptococci. After six weeks of the present plan of treatment bleeding 
had ceased, and the number of bowel movements was reduced to two soft 
stools daily. The mucosa was still edematous and granular, ■with the 
ulcers partially healed. He discontinued treatment and we have been 
unable to trace him since. 


Case XI.— I. K., aged fifty-eight years, in February, 1929, suddenly devel- 
oped an acute colitis with ten to fifteen watery stools daily, containing a slight 
amount of blood. His history was negative except for typhoid fever thirty 
years before, at which time he passed blood by bowel. At examination 
there lyere many rninute ulcerations in the mucosa. Hectal instillations 
were given, in addition to calcium and parathyroid, but there was little 
change for two weeks. After this period he rapidly improved and three 
weeks later the symptoms had subsided. At this time there were no ulcer- 
ations, but some edema and congestion of the mucosa. In another month 
the bowel presented a practically normal appearance and he has remained 
well since. 


Case XII. — R. S. aged twenty-five years; the onset of occasional fre- 
quency of soft, mushj^ stools with slight bleeding occurred twelve j'^ears 
before. There were periodic remissions, but the longest period of freedom 
from symptoms had been four_ months. Periods of acti'vdty lasted from 
eight to fourteen months. Calcium and parathyroid were administered for 
three mcmths, together ■with a proper diet and sedative drugs, but no appre- 
ciable change in symptoms resulted. The bleeding would temporarily 
decrease, but always recurred. Other methods of treatment, autogenous 
vaccine and irrigations, have been used subsequently without success. 


thirty j’^ears, had for three years several semi- 
liquid, bloody stools da^l 3 ^ Occasionalljq for a few days at a time, bis 

Calcium and parathjTOid were given for one 
montli, but at the end of this time there was no appreciable change in 
the appearance of the bowel. The patient was apparently 
discouraged, discontinued further treatment, and has not been seen since. 


Discussion. Of the 13 patients, onlj^ 10 have been observed over 
a sufficient period of time to permit of definite conclusions. Of the 
remaining 3, 2 improved s3^mptomaticalIy to a degree which led 
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them to discontinue further treatment. It is, tiierefore, in a group 
of 10 patients that the effects of calcium and parathyroid will be 
reviewed. 

Nine bej^ame symptomatically well in from four to twelve weeks. 
Of these, 7 have remained entirely well for two years or more, while 
in 2 exacerbations occurred. The tendency to remissions is a 
well-known feature of the disease and accounts for tlie difficulty 
in determining when complete recovery takes place. The periods 
of inactivity are usually of several months’ duration although some 
observers believe theji^ may extend over many years. Whetlier the 
disease is actually latent for a long period of time, or whether it 
recurs as a new attack distinct from the earlier, seems contro- 
versial. According to Crohn and Rosenberg,®® the remission stage 
of colitis represents only a temporary subsidence of evident phe- 
nomena with a latent persistence of low-grade infection. They 
emphasize tlie fact that before a patient be considered entirely well 
there must be not only freedom from all subjective and objective 
symptoms, but also a normal appearance of the mucous membrane 
on sigmoidoscopic examination. Similar criteria have been applied 
in the present study. 

In 1 of the 2 patients in whom symptoms recurred, the bowel did 
not resume a normal appearance but remained reddened and thick- 
ened. Previouslj’’, in the course of his disease, remissions were 
frequent, but never for more than six montlis, usually less. He was 
treated with irrigations thi-ough an appendicostomy wound. Fol- 
lowing the use of calcium and parathyroid he remained well for 
fourteen montlis. Symptoms returned but again subsided after 
the calcium was renewed. He has been symptom-free for another 
six montlis, although the bowel still shows evidence of chronic 
inflammation. In 1 other patient, a return of symptoms occurred 
after eight months, in spite of an apparently complete recovpy, 
clinically and on sigmoidoscopic examination. A renewal of calcium 
therapy again brought relief. In S patients the mucous membrane 
of tlie lower bowel returned to a practically normal state after all 
symptoms had subsided and has remained so. Occasionally, minute 
pocldike sears have persisted as the only evidence of the pre^’ious 
ulcerations. 

Certain facts have been observed in the therapeutic response to 
calcium. The beneficial effect of parathiuoid extract upon bleeding 
of a slow, oozing natm-e has been previously mentioned. In all 
patients cessation of bleeding was tlie earliest and most constant 
feature. Whether healing of an ulcer precedes or follows tlie inter- 
ruption of bleeding is a controversial point. However, sigmoido- 
scopic examination has repeatedly disclosed unhealed ulcers witliout 
emdence of bleeding. The influence of calcium and parathyroid 
upon hemorrhage is regarded as an important factor in accounting 
for their beneficial effect upon tlie lesions of ulcerative colitis. 
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Another important result of calcium thera,py has been its relaxant 
effect upon colonic spasm. The physiologic principles accounting 
for this effect have been mentioned. The pain produced by spasm, 
as well as its inhibitory effect upon healing, are recognized, and an 
attempt is always made to reduce this excessive muscle tonus. In 
3 patients who had been previously treated without marked relief 
of symptoms, this relaxant effect of calcium, as well as its influence 
upon bleeding, were demonstrated. Belladonna had been admin- 
istered to the limit of tolerance and irrigations were used regularly, 
with only partial symptomatic relief. After ten days of ca,lcium 
and parathyroid treatment there was a noteworthy reduction in the 
quantity of blood passed and definite relief from pain, which grad- 
ually ceased. The persistence of pain for three months, not relieved 
by belladonna and local treatment, and the change induced by 
calcium in about ten days, serves to emphasize this important 


relaxant effect. 

In the experimental studies it was found that in a certain pro- 
portion of patients with ulcerative colitis, the alteration in the 
calcium partition was similar to that found in all the patients with 
mucous colitis. This suggested a distinct relationship between the 
two conditions. This possibility is at variance with the generally 
expressed views which hold that mucous and ulcerative colitis are 
two distinct entities. An occasional suggestion to the contrary, 
however, has been noted. Mallory®^ regards spastic constipation, 
mucous colitis and chronic ulcerative colitis as diff erent stages in 
one disease. Hewes®^ considered the two types to be entirely dis- 
tinct but believed it possible for mucous colitis to become ulcerative. 
There is some clinical evidence in the present study which confirms 
the experimental findings and leads us to believe that in a certain 
proportion of cases of ulcerative colitis, mucous colitis serves as 
an etiologic factor. In 4 of the 13 patients there was a definite 
history of mucous colitis, which had existed from two to eight years. 
Associated manifestations of autonomic imbalance were present in 
all 4. Following an acute upper respiratory infection, the symptoms 
and clinical evidence of the more severe disorder appeared. In 
1 patient not included in the present series a definite transition was 
noted in the course of two examinations made at an interval of a 
year. There was a history of bowel disturbance for many years, 
witli the frequent passage, of soft, mushy stools containing much 
mucus. These were associated with psychic disturbances and 
evidence of autonomic imbalance. The mucosa presented an appear- 
ance usually ascribed^ to this condition, a glazed, somewhat gran- 
mar membrane to which clumps of tenacious mucus were adherent. 
During the year which followed the first examination he made no 
attempt to modify his diet or tb alter his personal routine, and he 
returned with a marked aggravation of symptoms. The mucosa at 
this time was deeply congested and boggy, and a few pinliead-sized 
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ulcers were scattered over the surface of the rectum and sigmoid. 
Following the administration of calcium and careful dieting, he 
writes that he is usually symptom-free. 

With the exception of features attributable to a neurogenic dis- 
turbance, the clinical manifestations of the patients in whom ulcer- 
ative colitis was apparently secondary to mucous colitis did not 
appreciably vary from the remainder in whom no similar etiologic 
basis was present. The response to treatment of the two groups 
showed little variation. However, the group termed secondary, 
after clinical recovery and healing of the mucosa, displayed occa- 
sional evidence of bowel disturbance in the nature of mushy stools 
or the passage of mucus. A frank return to the previously existing 
mucous colitis was not observed. 

Conclusions. 1. Experimental calcium studies in a group of 
patients with mucous colitis and in another group with ulcerative 
colitis, together with certain clinical featm-es observed, suggest that 
in a number of cases the ulcerative lesions are secondarj’' to a long- 
standing mucous colitis. 

2. The rationale of calcium and parathjToid therapy in ulcerative 
colitis rests upon the beneficial effect of calcium on tlie following 
existing conditions: (a) Nutritional change in the tissues, with or 
without a disturbance of calcium partition; (b) spasticity of tlie 
colon; (c) hemorrhage. 

3. Calcium lactate or gluconate by mouth and parathjrroid extract 
intramuscularly were administered to a group of 13 patients with 
ulcerative colitis. Eleven became clinically well in from four to 
eight weeks. Ten of these were observed over a period of from 
one to two and a half years. The mucosa of tlie lower bowel resumed 
a normal appearance in 8. Return of symptoms for a short period 
occurred in 2. 

4. The clinical and anatomic improvement, which followed ratlier 
promptly the administration of calcium and parathyroid to patients 
with ulcerative colitis after other forms of therapy had been unsuc- 
cessful in several of them, seems to warrant the continued use of and 
further observation on the effects of this form of treatment. 


BIBLIOGRAPHY. 

1. Bayliss, W. M.: Principles of General Physiology, Longmans, Green & Co., 

London, 3d ed., 1920, p. 116. .... j ^ f 

2. Loeb, J.; The Influence of Electrolytes on the Electrification and Rate ol 
Diffusion of Water Through Collodion Membranes, J. Gen. Physiol., 1918-1919, 

I, 717. 

3. Rous, P., and Drurs', D. R.: Outlying Acidosis Due to Functional Ischemia, 

J. Esper. Med., 1929, 49, 435. _ . ^ ^ 

4. Peters, J. P., and Eiserson, L.: The Influence of Protein and Inorganic 1 Jios- 

phorus on Serum Calcium, J. Biol. Chem., 1929, 84, 165. t j - 

5. Snell, A. M.: The Diffusibility of the Calcium in the Blood Scrum Under 
Normal and Pathologic Conditions, Proc. Staff Meetings of Mayo Clinic, 1930, 6, 



HASKELL, CANTAEOW: CHRONIC ULCERATIVE COLITIS 195 


. 6. Cantarow, A.; Calcium Studies. V. The Relationship Between the Calcium 

Content of Cerebrospinal Fluid and Blood Serum, Arcln Int. Med., 1929, 44, 670. 

7. Cantarow, A.: The Diffusibility of Calcium in Bronchial Asthma ana Allied 
Disorders, and in Pulmonary Tuberculosis, Am. J. Med. Sci., 1930, 179, 497. 

8. Clark, E. P., and Collip, J. B. : A Study of the Tisdall Method for the Deter- 
mination of Blood Calcium with a Suggested Modification, J. Biol. Chem., 1925, 


63 461 

’ 9. Brown, H., and Ramsdell, S. G.: Blood Calcium Distribution in Anaphylaxis 
in the Guinea-pig, J. Exper. Med., 1929, 49, 705. 

10. Bockus, H. L., Bank, J., and Wilkinson, S. A.: Neurogemc Mucous Colitis, 
Trans. Am. Gastro-enter. Ajssn., 1928, p. 277. 

11. Petersen, W. F. : The Permeability of the Skin Capillaries in Various Clinical 
Conditions, Arch. Int. Med., 1927, 39, 27. 

12. Grove, W. R., and Vines, H. W. G.: Calcium Deficiencies: Their Treatment 
by Parathyroid, British Med. J., 1922, i, 791. 

13. Bronm, L., and Sampson, H. L.: Intestinal Tuberculosis, Lea & Febiger, 
Philadelphia, 1st ed., 1926, p. 262. 

14. Starkenstein, E.; Die physiologischen und pharmakologischen Grundlagen 
der Calcium Therapie, Therapeut. Halbmonatschr., 1921, 35, 553. 

15. Mandl, D.: Calcium in der Therapie der Tuberkulose, Ztschr. f. Tuberk., 
1917, 28, 334. 

16. Fishberg, M.; Calcium Chlorid as a Palliative Agent in the Treatment of 
Intestinal Tuberculosis, J. Am. Med. Assn., 1919, 72, 1882. 

17. Zondek, S. G. : Untersuchungen liber das Wesen der Vagus und Sympathikus- 
reizung, Berl. klin. Wchnschr., 1921, 58, 1391. 

18. Kolm, R., and Pick, E. P.: IJeber dieBedeutung des Calciums fiir die Erreg- 
barkeit der sympathischen Herz-Nervenendigungen, Arch. f. d. ges. Physiol., 1921, 
189, 137. 


19. Andrus, E. C., and Carter, E. P.; Effect upon Cold-blooded Heart of Changes 
in Ionic Contents of Perfusate, Am. J. Physiol., 1922, 59, 227. 

20. Loewi, 0.: Humoral Transmissibility of Cardiac Nerve Activity, Arch. f. d. 
ges. Physiol., 1921, 193, 201. 

21. Sollmann, T.: The Pharmacology of the Autonomic System, Physiol. Rev., 
1922, 2, 479. 

22. Gordon, B. L., and Cantarow, A.: The Use of Parathyroid Extract in Hem- 
orrhage, J. Am. Med. Assn., 1927, 88, 1301. 

23. Bargen, J. A.; Experimental Studies on the Etiology of Chronic Ulcerative 
Colitis, J. Am. Med. Assn., 1924, 83, 322. 

24. Bargen, J. A., and Logan, A. H.; The Etiology of Chronic Ulcerative Colitis, 
Arch. Int. Med., 1925, 36, 818. 


Roe, J. H., and Kahn, B. S.: Absorption of Calcium from Intestinal Tract 
of Human Subjects, J. Am. Med. Assn., 1927, 88, 981. 

26. Collip, J. B.: The Calcium Mobilizing Hormone of the Parathyroid Glands, 
J. Am. Med. Assn., 1927, 88, 566. 

Gordon, B. L.: Changes in the Chemical 
and Physical Characteristics of the Blood Following the Administration of Para- 
thyroid Hormone, Arch. Int. Med., 1926, 38, 502. 

28. Cantarow, A., Dodek, S. M., and Gordon, B. L. : Calcium Studies in Jaundice, 

Arch. Int. Med., 1927, 40, 129. ’ 

29. CantMow, A.: The Effect of Parathyroid Extract on the Diffusibility of 
Calcium in Human Beings, Arch. Int. Med., 1929, 44, 834. 

?■ Rosenberg, H.: The Medical Treatment of Chronic Ulcer- 

ative Cohtis, J. Am. Med. Assn., 1924, 83, 326. 

31, Mallory^L J.; Medical Aspects of Colitis, J. Am. Med. Assn., 1928, 90, 601. 
iienes, H. F.: Infectious Colitis, Boston Med. and Surg. J., 1923, 188, 994 



196 


LOWENSTEIN: staphylococcus SEPTICE^nA 


STAPHYLOCOCCUS SEPTICEMIA. 

By Paul S. Lowenstein^ M.D,, 

INSraUCTOR OF SURGBRr, ST. LOOTS ONIVEHSITT, SCHOOL OP MEDICINE; ASSOCIATE 
SURGEON, JEIVISH HOSPITAL, ST. LOOTS, MO. 

(TVoin the Department of Surgery, Jewish Hospital.) 

The opinion appears wdespread that invasion of the blood 
stream by the staphylococcus is a relatively benign affair and of 
rare occurrence. It is well knoYH that staphylococci, more particu- 
larly the Staphylococcus albus, are constantly found on the skin 
and frequently in the body orifices, and it would seem likely that 
many of the profession, realizing the almost ubiquitous nature of 
these bacteria, conclude therefore, that their pathogenicity is low. 
Lillie and Stevens,^ for example, comment that ^"the finding of the 
staphylococcus in the blood stream is ratlier unusual; not many such 
instances are reported.” Yet the records of the Jevish Hospital 
for the last nine years show 18 cases of septicemia due to this 
organism, of whom 14 died (one subsequently in another institu- 
tion). Four additional cases that ended fatally have not been 
included. In 3 there were lesions whose culture showed the staphy- 
lococcus, but whose blood cultures were negative. The fourth 
patient grew organisms from the blood culture thought at first to 
be Staphylococcus aureus, but whose morphologic characteristics 
were not tjq)ical. 

Septicemia, as Boj'd* points out, is a familiar term, "and yet 
when we analyze it we find it difficult to define.” Thus in the strict 
bacteriologic sense, "any condition in which microorganisms circu- 
late in the blood” would fall within the definition, but from a broader 
concept it is better to view a septicemia as characterized not only 
by bacteria in the circulating blood, but also by the development 
of certain clinical manifestations of their presence (such as pyrexia, 
petechial hemorrhages). A bacteriemia undoubtedly exists at 
times in many healthy individuals vnthout the development of an 
actual infection. 

Staphylococci most frequently enter the blood stream through 
skin lesions, such as boils, carbuncles, abrasions or burns; less often 
through infections in the mucous membranes of the ear, nose and 
throat, the gastrointestinal tract, urethra, uterus and possibly 
the lungs. In 50 cases (including our ovm) quoted in recent 
literature, the portal of entrj'’ is noted in Table I. 

Opie^ has sliown experimentally, tliat staphylococci injected into 
the circulating blood accumulate in the lungs, where they are 
ingested by polymorphonuclear leukocytes; and in the liver and 
spleen where a similar process is initiated by endothelial and other 
mononuclear cells (Kupffer cells) as well as phagocytosis by poly- 
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morplionuclear leukocytes. Then too, as emphasized by Martin,^ 
masses of bacteria often lodge in the large venous capillaries ot the 
metaphyses of long bones in young individuals, where they are 
either taken up by the capillary endothelium or produce the lesions 
of. osteorhyelitis. Brickner® affirms that there are reasons for 
believing that distant bone processes are often due to metastases 
“that took place long before, namely, at the time of the acute hema- 
togenous invasion.” Metastatic abscesses occur in a large percent- 
age of the cases and may greatly alter the clinical picture. Fre- 
quently these bone lesions serve as foci from which showers of bac- 
terial emboli pervade the circulating blood during exacerbations; 
or there may be long periods of remission with a subsequent reawak- 
ening of a “dormant” infection by an apparently insignificant 
injury. “Thus reactivated, they may produce a more or less 
violent recrudescence of the disease, or, more commonly, may 
reveal their presence by some milder process of suppuration or 
necrosis.” (Brickner.®) 


Table I. 


Carbuncles, furuncles, and miscellaneous skin infections .... 26 

Ear 4 

Tooth extraction 1 

Mouth operation 1 

Tonsillitis 4 

Respiratory infection 2 

Abortion 4 

ISidney operation 1 

Unknown 7 

Total 50 


It is believed that in many instances “the blood stream may 
serve merely to transmit the bacteria” (Hammond®), and unless 
the attempt is made just at the time when showers are occurring, 
the blood culture may prove negative. Undoubtedly this was true 
in one of our cases in which a long continued suppuration in the 
mouth was followed by abscesses in the axilla and in the thigh 
(Staphylococcus aureus) with marked bone production in the under- 
lying femur. Blood cultures were sterile, but the patient eventually 
suceumbed to a Staphylococcus aureus peripachymeningitis. 
Prognosis. We are reminded by Bowler and Boardman’ that 
the result of any infection depends upon two variables, the resist- 
ance of the host, and the invasive power of the organism.” Actually 
it is more probable that when an organism, a constant parasite of 
the body surface, is found in the circulating blood, the resulting 
septicemia is due to a marked diminution of the normal resisting 
powers of the indiridual. If these powers are so reduced and the 
normal threshold (of resistance) so lowered, that organisms of 
relatively slight riridence gain entrance into the circulation, the 
prognosis is definitely more serious tlian in tjqies of septicemia where 
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the causative organism gains entrance because of its relatively high 
! Virulence. ^ It is on this basis that one would predicate tlie high 
moitahtj'’ m staphylococcus septicemia (70 per cent according to 
Babcock®); and particularly those due to strains of staphylococci 
of ordinarily lowest virulence.^ So tliat just as septicemias due to 
the staphylococcus have a higher mortality rate than those in 
which the streptococcus is the causative organism, so die less 
pathogenic strains such as Staphylococcus albus may carry a more 
serious outlook than the more virulent Staphylococcus aureus. 

^ Of 57 recently reported cases of staph 3 dococcus septicemia 
(including our ovm) the outcome was as follows: 


TabIiE II. 


Staphylococcus aureus . 
Staphylococcus albus 
Staphylococcus (xmqualified) 


Cases. 

Died. 

Mortality, 
(per cent). 

38 

22 

67.9 

S 

5 

62.5 

11 

S 

72.7 


Total 


61.4 


One can therefore hardli' agree with Bartlett® that “the finding 
of the Staphjdococcus albus in the blood is not particulars^ serious.” 
In fact our statistics would bear out the statement of Stetson,^® 
that, contrary to general belief, the staphjdococcus is the deadliest 
organism in general sepsis. Peet,“ Reed and Stiles’® and others 
have stressed the almost invariablj’- fatal termination of staphjdo- 
coceus septicemia ndien secondary to furuncles, which concurs 
vith our experience at the Jewish Hospital where there were 7 
such cases, of whom 6 died. 

Treatment. An unbiased inquirer is immediate^’’ struclc, and 
proportionately handicapped, by the numerous therapeutic measures 
that have been advocated. Disregarding those of obviouslj’^ little 
potency, the procedures of chief popularity in the present-day 
literature dealing with tlie subject, maj'- be grouped as follows: 
(1) Supportive measures, such as blood transfusions, infusions of 
glucose and saline solutions, ultraviolet therapj^, and so fortli. (2) 
Surgical measures designed to dram or remove the origmal focus 
of infection, or evacuate metastatic abscesses. (3) Administra- 
tion of substances designed to directly combat the infection, such 
as mercurochrome, gentian violet, transfusion of immunized blood, 
staphylococcus vaccine, staphylococcus antitoxin, bacteriophage, 
nonspecific foreign proteins, and so forth. 

Since the occurrence of the sepsis denotes the slight resistance 
on the part of the patient, a fundamental factor in treatment is the 
emplojonent of such measures as will raise the resistance, “hoping,” 
as Barker’® sa.ys, “that the body will develop sufficient immunity 
to overcome the organisms in the blood stream.” In view of the 
great prostration and marked weakness, together with tlie extreme 
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toxemia, the early administration of blood transfusions, frequently 
repeated, sometimes alternating with glucose and saline infusions, 
are strongly indicated. Stetson^® in urging the transfusion of 
whole blood, states that in these conditions it is of two-told value, 
because of (1) its power "to overcome the secondary anemia and 
build up the general condition of the patient,’’ and (2) the direct 
bactericidal action of the fresh blood on the infecting organism. 
Complete physiologic rest is absolutely essential, and ultraviolet* 
therapy, while not curative, is at times of value. 

Treatment of the local focus, by surgical means or otherwise, 
is usually imperative, to prevent reflooding of the blood stream 
with bacteria. The evacuation of abscesses,^ be they primary or 
metastatic, should be performed with the minimum of trauma. 

In the past six years, numerous articles have appeared lauding 
the results of intravenous injections of certain dyes, the most popular 
of which being mercurochrome and gentian violet. Many observers 
'feel that the beneficial effects folloiving the intravenous injection 
of chemicals, is due to the induced violent systemic reaction, com- 
parable to the phenomena seen after the injection of a foreign 
protein. It is a moot point how much of the improvement said 
to follow the injection of these dyes is due to the bactericidal or 
bacteriostatic action of the drug, and how much is due to the toxic 
effect on the body cells, especially those of the reticuloendothelial 
system. Young and his coworkers^'**^®'^® have reported a series 
of cases treated with mercurochrome, with remarkable improve- 
ment, but only isolated reports have appeared from other investi- 
gators, the consensus of opinion being that gentian violet is of 
greater value in combating the Gram-positive staphjdococci. Two 
of our patients receiving mercurochrome died, 1 six hours after 
his initial injection. 

The researehes of Churchman^'^ showed that gentian violet has 
a bacteriostatic effect upon the staphylococcus, but that its effect 
in the blood stream is transitory, disappearing before two hours 
have elapsed. He furthermore points out that he was never able 
to kill organisms circulating in the blood by the intravascular injec- 
tion of this dye. Despite this note of conservatism, many glowing 
claims for its efficacy have been made by subsequent observers, 
'i oung and HilU® write enthusiastically of its value, and Horsley,^® 
Lillie and Stevens,'^ and Reed and Stiles^ cite further examples 
of its alleged worth. On the other hand. Barker^® is not in the least 
sanguine, Bean^® lost 3 patients in whom it was used, while Babcock® 
eels that it has a lirnited value.” In our own series, intravenous 
injections of gentian violet (on the recommended basis of 5 mg. per 
kilo of body weight), were emplojmd in 2 cases, both of whom died. 
At the present tune, therefore, I believe we are quite justified in 
saymg that its value is problematical. 

In theory, the use of blood transfusions from immunized donors 
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has much to_ commend it, and Bowler and Boardman^ and Hooker^i 
who tried it in a small series, feel that definite improvement followed 
its use. Unfortunately, by the time a vaccine has been made, and a 
sufficient number of injections given to the proposed donor, so 
many days have intervened as to make the subsequent transfusion 
available at too late a date to be of value in the acute group that 
require it most urgently. Hwever, in the chronic type, it promises 
. more, but there have been difficulties in employing it in a conclusive 
number of cases. 

The rationale of the employment of vaccines in the acute form 
of staphylococcus septicemia is open to grave doubts. With the 
body all but overwhelmed by the bacterial invasion, it is difficult 
to understand how additional antibodies can be evoked by vaccine 
administration. Here again it is in the chronic type that its use 
seems at times indicated. Mueller^^ ^^d Watson^^ report several 
cases in which a favorable response was produced; and 2 patients 
in our series were apparently benefited, 1 by six, the other by thirteen' 
injections; but 2 others succumbed, 1 to a pemphigus, the other to 
abscesses of the lungs and kidney. Although Hammond® and 
Horder-^ question their value, I am in accord with the views of 
Schauffler^® that autogenous vaccines, while not curative, are at 
times helpful in the chronic cases. 

Since the protective antisera obtained from immunized animals 
depend upon the production of soluble toxins by the specific organ- 
ism injected, much doubt has been cast upon the efficacy of staphj^- 
lococcus antitoxin, due to the fact that the staphylococcus does 
not regularly produce a soluble toxin. However, the discovery 
that certain strains of staphylococci do produce an exotoxin, has 
led to the manufacture of a product of supposedly definite potency. 
In 1 of our patients, a case of encephalitis, in which the Staphylo- 
coccus albus was isolated from the blood and the cerebrospinal 
fluid, eighteen injections of staphylococcus antitoxin (Lilly), given 
intramuscularly, intravenously and intraspinally, were the apparent 
cause of the cure. Encouraged by this result, an intravenous injec- 
tion was given to a patient showing staphylococci in both blood 
and cerebrospinal fluid, but he died the day after his admission to 
the hospital. In another patient with a fulminant infection, and 
Staphjdococcus albus in the blood culture, seven injections of the 
antitoxin failed to influence in the slightest his rapid dovmward 
course. 

Since the work of d’Herelle-® on the bacteriophage, several articles 
by Greenbaum and Harkins,-’' Rice-® and others, have appeared, 
extolling its potency in numerous infectious processes, but with as 
yet questionable success in septicemia; in fact, Rice reports 2 cases, 
both treated without avail. Meleney®® invites our attention to the 
fact that at present Ave have no definite measure of the importance 
of bacteriophage as an aid to the body against disease; and the 
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Journal of the American Medical Association^^ sounds a note ^ of 
caution that the “whole, subject is still in the experimental stage. _ 
Nonspecific foreign proteins were employed unsuccessiully m 
2 of our cases, and there is little in the literature to encourage its 
further use. It is indicated, if at all, in the chronic group, where its 
value is probably distinctly inferior to autogenous vaccines. 

It is obvious that as yot no method has produced consistently 
satisfactory results. Until some more specific therapeutic measure 
is developed, therefore, our chief hope of_ lowering the mortality 
rate would seem to be in prophylaxis. Since half of these septi- 
cemias originate in infections of the skin, a marked advance should 
be made with the education of physicians and laymen relative to 
the proper treatment of these lesions. Squeezing and pricking furun- 
cles, plucking hair from an infected follicle, and similar popular 
and time-honored procedures, should be strongly condemned, and 
conservative measures should be adopted until the body cells are 
able to throw their “wall of defense” around the invaded area. 
With our renewed attention directed toward the adequate steriliza- 
tion of milk, and the increasing interest in the rational treatment 
of infected tonsils and nasal sinuses, the death rate from staphylo- 
coccic gastrointestinal and respiratory infections should be mate- 
rially reduced. 

Summary and Conclusions. Staphylococcus septicemia, far from 
being a disease of relatively benign import, is a condition fraught 
with the gravest consequences to the individual. Because of the 
severe constitutional symptoms, the formation of multiple metas- 
tatic abscesses and, too often, the fatal outcome, the prognosis is 
serious. This is true more emphatically if the focus of infection 
cannot be removed or sterilized; and although many patients in 
the more chronic group do not die, some of them certainly seem 
never to get well. 

Although final conclusions from the small series of patients 
observed^ might be misleading, it is obvious from our mortality 
rate, which parallels that cited by others, that the treatment is 
highly unsatisfactory. This is due, in part, to the interval elapsing 
between the onset of the disease and a definite diagnosis. Fre- 
quently, once the diagnosis is established, valuable time is lost in 
essaying remedies of questionable potency. Only too often the 
onslaught is so fulminant that all measures seem unavailing. 

Certain enthusiasts have, from time to time, reported str ikin g 
cures with widely varying therapeutic measures, due in large part, 
probably, to variations in virulence of different strains of staphylo- 
cocci. A critical analysis of present-day treatment of staphylo- 
coccus septicemia would seem to indicate that: 

1. Days, often weeks, elapse, during which pyrexia, chills and 
other suggestive signs of septicemia, are not intensively studied. 

w. iilood cultures m suspected cases should be made at the earliest 
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possible moment by a capable bacteriologist. In the event of a 
negative culture, the procedure should be repeated at frequent 
intervals until a bacteriemia is ruled out. 

^ 3. As soon as the staphylococcus is cultured from the blood, vac- 
cination of a suitable donor should be begun, so that transfusions 
of immunized blood may be given at the earliest practical moment. 
However, blood transfusions from a nonimmunized donor may 
have a bactericidal action, and should be instituted at once. 

4. While the value of staphylococcus antitoxin is still in doubt, 
its use in large amounts intravenous!}'-, intramuscularl.y, and if 
indicated, intraspinally, should be pursued, pending the immuniza- 
tion of a donor. 

6. In clironic cases only, the employment of staphylococcus 
vaccine is at times attended with improvement. 

6. Any necessary surgical maneuvers should be performed with 
minimal trauma, and sucli general measures as are essential for 
maintaining the patient’s strength should be employed. 

7. In our present state of knowledge, the value of tlie intravenous 
use of d.yes, bacteriophage, or nonspecific foreign protein, must be 
considered problematical. 

8. Prophylactic measures, at the present time, offer our greatest 
hope in materially lowering the mortality rate. 


BIBLIOGRAPHY. 


1. Lillie, H. I., and Stevens, J. B.; Staphylococcus Septicemia Secondary to 
Mastoiditis and Sigmoid Sinus Thrombosis, Arch. Otolarjmgol., 1925, 1, 283. 

2. Boyd, W.: Surgical Pathology, Philadelphia, W. B. Saunders Company, 
1929, p. 63. 

3. Opie, B. L.: Pathologic Physiology of Liver in Relation to Intoxication and 
Infection, J. Am. Med. Assn., 1925, 85, 1533. 

4. Martin, W. : Conception of Septicemia and the Pate of Microbes in the Blood 
Stream, Tr. Am. Surg. Assn., 1925, 43, 562. 

6, Brickner, W, M.; Attenuated Bone Infections; Considerations in Treatment 
of Osteomyelitis, J. Am. Med. Assn., 1925, 85, 1782. 

6. Hammond, L. J,; Smrgery's Present Conception of Clinical Value of Sera 
and Vaccines in Treatment of Surgical Infections, both Pro- and Postoperative, 
Atlantic Med. J., 1924-1925, 28, 153. 

7. Bowler, J. P., and Boardman, J. J.; Staphylococcus Septicemia with Metasta- 
tic Osteomyelitis, New’ England J . Med., 1929, ZOO, 327 . 

5. Babcock, AV. W.: Text-book of Surgery, Philadelphia, W. B. Saunders Com- 
pany, 1928, p. 142. . y-, tr 

9. Bartlett, W.: The After Treatment of Surgical Patients, St. Louis, C. \. 

iMosby Company, 1920, 1, 258. , r tt o, 

10. Stetson, R. E.: Therapeutic A'^alue of Blood Transfusion, Am. J. Med. bci., 

1924, 168, 534. . . , , „ a- • 

11. Peet, M. M.: Pyogenic Infections, m Tice Loose-leaf Practice of Medicine, 

1921, 5, 421, AV. P. Prior Company. 

12. Reed, A. C., and Stiles, F. E.; Staphylococcus Septicemia; Case Reports. 
California and West. Med., 1927, 26, 492. 

13. Barker, L.F.: Quoted by Bean, sec (20). 

14. Young, H. H., and Hill, J. H.: Treatment of Septicemia and Local Infec- 
tions, by Intravenous Injections of Mercurochrome-220 Soluble, and of Gentian 
A’-iolet, J. Am. Med. Assn., 1924, 82, 669. 



slater: coronary arteries in acute rheujmatic fever 203 

15 Youhe H. H., Hill, J. H., and Scott, W. W.: Treatment of Infections and 
Infectious Diseases with Merourochrome-220 Soluble; Analysis of 210 Cases that 
Furnish Many Definite Examples of Therapia Sterilisans Magna, Arch. Surg., 1925, 
10 813. 

16. Young, H. H.: Use of Mercuroehrome in Treatment of Septicemia, Tr. Am. 

Surg. Assn., 1925, 43, 503. _ .... r /-i j.- xr- i + 

17. Churchman, J. W.: The Selective Bacteriostatic Action of Gentian Violet 

and Other Dyes, J. Urol., 1924, 11, 1. it r j- 

IS. Young, H. H., and Hill, J. H. : Treatment of Septicemia and Local Infections, 

Tr. South. Surg. and Gynec. Assn., 1923, 36, 515. 

19. Horsley, J. S., Jr. : Intravenous Use of Gentian Violet in Treatment of Sepsis ; 
Report of 32 Injections, Virginia Med. Monthly, 1925-1926, 62, 139. 

20. Bean, H. C.: Septicemia; 58 Cases, Northwest. Med., 1926, 25, 306. 

21. Hooker, R. S.; Treatment of Staphylococcus Septicemia by Transfusion of 
Immune Blood, Ann. Surg., 1917, 66, 513. 

22. Mueller, O.: Septic Diseases Resulting in Recovery, Deutsch. Arch. f. Hin. 
Med., 1926, 160, 105. 

23. Watson, D. P.: Case of Staphylococcus (albus) Septicemia, J. Roy. Army 
Med. Corps., 1924, 42, 217. 

24. Horder, T., Rowlands, R. P., et al.: Discussion on the Treatment of Septi- 
cemia, Proo. Roy. Soc. Med., 1924-1925, 18, 59, Sect. Med., Surg. and Path. 

25. SchauSler, R. McE.; Recurrent Multiple Osteomyelitis Due to Staphylo- 
coccus Aureus, J. Bone and Joint Surg., 1927, 9, 740. 

26. d’Herelle, F.: The Bacteriophage and Its Behavior (translated by G. H. 
Smith), Baltimore, Williams & Wilkins Company, 1926. 

27. Greenbaum, S. S., and Harkins, M. H.: Staphylococcus Filtrates in Chronic 
Staphylococcus Pyodermas, J. Am. Med. Assn., 1928, 90, 1699. 

28. Rice, T. B. : The Use of Bacteriophage Filtrates in the Treatment of Suppura- 
tive Conditions (Report of 300 Cases), Am. J. Med. Sci., 1930, 179, 345. 

29. Meleney, F. L.: In Nelson Loose-leaf Living Surgery, 1927, 1, 174, Thos. 
Nelson & Son. 

30. Editorial: Bacteriophage as a Therapeutic Agency, J. Am. Med. Assn., 1929, 
93, 121. 


THE INVOLVEMENT OF THE CORONARY ARTERIES IN ACUTE 
RHEUMATIC FEVER. 

By Solomon R, Slater, M.D., 

ASSOCIATE ATTENDING PHYSICIAN, DEPABTMENT OP CARDIOLOGY AND ASSISTANT 
PATHOLOGIST, JEWISH HOSPITAL OF BROOKLYN. 

(From the Department of Cardiology of the Jewish Hospital.) 

A BRIEF report of a clinical example of tlie recently much dis- 
cussed involvement of the arterial system in acute rheumatic fever, 
especially as appertaining to the coronary arteries was recently 
published.' The point of interest was the invasion not of the small 
coronary branches but of the larger-sized vessels of this system so 
as to produce a sj'mptomatology which has come to be recognized 
as meaning a closure of one of these branches. Many examples 
have come to notice since this publication but because of insufficient 
data and perhaps the doubt which may be shed on the diagnosis, 
they have been omitted from this series. In all, 3 cases will be 
described, fortified by electrocardiographic evidence which would 
seem o \ eri } the suggested diagnosis and further comment made 
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on clinical observations resulting from these interesting examples. 
The first case has been previously described but important data 
added which would better clarify the problem. 

Case Reports.— Case I. M. G., female, aged thirty-six years, married, 
was adratted to the hospital on January 10, 1928. She had been in the 
hospital three times prewously for purely surgical conditions. Her medical 
history was negative and never until the present complaint did she have 
sjmiptoms referable to the cardiovascular sj^stem. Six months prior to the 
last admission she noticed slight di^spnea, precordial distress, epistaxes, 
weakness, pallor and progressive loss of weight. On January 7, 1928, or 
three daj's before admission, she was suddenly seized with an excruciating 
pain in the epigastrium, radiating to the right anterior chest and right arm, 
relieved only by large doses of morphin. This pain continued to the time 
of admission on January 10. On entrance to the hospital she complained 
of lower substernal pain and d3^spnea. At the same time she noticed pain on 
motion and touch of her right ankle. 

Examination showed an adult female who was more or less in shock and 
in great pain. There was an amdous expression on her face and her fore- 
head was covered with a cold perspiration. The throat was congested. 
The pulse was irregular, of poor qualit}'', 48 per minute; the heart sounds 
were poor in quality, slow and irregular and of the same rate as the pulse. 
There was slight enlargement to the left on percussion. 

A diagnosis of partial heart block and acute coronary closure was made. 
The next day an enlarged tender liver was noted and a friction rub. appeared 
to the left of the lower end of the sternum. Her temperature was elevated 
and a concomitant leukocytosis was present. Prom now on to Januarj' 21, 
1928, one joint after another became swollen and tender. During this time 
she had frequent nosebleeds and an irregular fever. All her simiptoms 
subsided on the administration of salicjdates. She felt well until the twent)'- 
fifth of the same month when again her temperature rose, epistaxis recurred 
and her joints were involved. Her response to salicidates was prompt, and 
on the last daj’’ of the month of Januarj’-, 1928, her temperature became 
normal. A soft systolic murmur had appeared at the apex, and the heart 
showed a little vddening. She felt well until February 21, 1928, when again 
she developed repeated epistaxes, an acute follicular tonsillitis, following 
which her temperature rose and the joints became successively swollen ana 
tender. This lasted two weeks, with the same response to salicylates. 
Blood cultures, chemistry of the blood and Wassermann reactions were 
negative. The Roentgen ray never showed effusion in the pleural or peri- 
cardial cardties. 

Comment. This case presented signs and sjunptoms which pointed 
to an acute coronary closure. It was observed that this patient 
developed distinct attacks of acute rheumatic fever which prompted 
the thought that there w^as a causal relation between the infection 
and the closure. The fact that this patient was sick for six months 
before the actual closure suggested the possible onset of the rheu- 
matic condition then, and the closure occurred during the tune of 
actual invasion of the heart by the rheumatic infection. Further 
light may be shed on the case at hand by referring to Fig. 1. In 
the publication referred to, the evolution of the S-T and T changes 
were not suflSciently stressed. It is important to do so in the light 
of recent articles which report isolated electrocardiograplnc hnds in 
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nericardial and pleural effusions similar to those seen m coronary 
Ltery disease. At no time did this case show clinical or roent^n- 
ologic findings suggestive of either of the above possibilities. The 
top tracing in this figure shows the high take-off of i^e T waves in 
Leads I and II. The record was taken three days after the attack 
and possibly represents a somewhat later stage of what might have 
been the monophasic curve seen in acute coronary closure. It is 
interesting to observe how the T wave became inverted two weeks 
later and remained so until February 2, 1928, when it showed signs 
of becoming upright. On May 4, 1928, the T wave was definitely 
upright. 

Case II.— A. N., aged thirty-nine years, a druggist, was admitted to 
the JeiNish Hospital of Brooklyn, N. Y:, on April 6, 1929, and discharged 
May 12, 1929. His chief complaint was pain over the heart for eight days. 
His previous history was perfectly negative until three weeks prior to his 
admission, when he had a nosebleed. One week after this he developed a 
sore throat and fever, ■which compelled him to stay in bed for two days, 
after which the fever somewhat subsided. However he was not entirely 
well, having slight malaise and another nosebleed. _His fever began to rise 
and he experienced pain in his right shoulder. In spite of this, he attempted 
work in Ins drug store, when suddenly, without physical or mental strain, 
he developed a constricting pain in the left midaxillary region, extending to 
under the sternum. However the pain was not severe enough to prevent 
liim from continuing at his work; it was not associated with dyspnea, 
cyanosis, cold sweat or pain down the left arm. The pain continued through- 
out the day with little relief from opiates. He remained in bed for six days, 
after which the pain in the chest subsided. He sweated profusely during 
tins time and complained of pain in the right shoulder. He did not take 
his temperature. On the morning before Ins admission to the hospital he 
suddenly developed a terrific crushing pain in the lower anterior chest more 
to the left. This time it was associated with dyspnea and cyanosis. He 
sweated profusely. The pain persisted' throughout the day and with these 
complaints he was admitted to the hospital. 

On physical examination there was found a poorly developed adult male, 
whose pertinent findings were as follows: the throat was markedly con- 
gested, the heart was regular and no murmurs were heard. There was no 
enlargement or displacement of the heart. The right shoulder was tender 
on motion and touch. 

Climcal notes of his course in the hospital are as follows: On April 8, 
1929, impaired resonance was found at the lung bases, more so on the right; 
percussion revealed no cardiac enlargement. On April 9, 1929, the heart 
action was regular and rapid and a gallop rhythm was present. There was 
no basal accentuation. There were definite signs of fluid at the right base 
and 35 cc. were removed. On April 10, 1929, he had another attack of pain 
m the precordium, xdselike in character, associated with an impaired first 
sound, pie next day a friction rub appeared over the heart; best heard 
XU ® uY of the left border of the sternum. The flatness increased 
at the nght base and 420 cc. of clear amber fluid were removed by aspira- 
tion. At the same tiine a small amount of fluid was removed from the left 
base, cornirmmg the diagnosis of a bilateral pleural effusion. This fluid from 
the right base was thin and showed fibrous shreds on standing. The fluid 
f character. These fluids were both exam- 

^ e-xudates. Guinea-pig inoculation was negative for 
tuberculosis. Gallop rhythm was still present. On April 16, 1929, a note 
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was made by Dr. Rosenthal: “There is no e^^dence of pleural effusion, the 
heart is not enlarged. There is a blomtig systolic present at the ape.\-.” 
Un April^ 27 , an intradermic injection of 0.2 mg. tuberculin was made 
resulting m a negative reaction, local, focal and general. On May 11, 1929’ 
all he showed was an impaired exercise test. After the first few days Ms 
temperature became normal. 

Roentgen ray examinations disclosed at no time any peri- 
cardial effusion. The last one taken on May 3, 1929, showed his chest 
normal. Blood counts done on April 8 and 16 showed 20,500 leukocides 
and 12,600 Ieukocji;es, with 79 per cent and 64 per cent poljmorphonuclear 
leukocytes respectively. On April 27 the blood count was normal. The 
urine examinations M'ere negative. The Wassermann reaction and the blood 
chemistry were normal. The electrocardiograms are shown in Fig. 2. 


Comment. The electrocardiograms show the same interesting 
point which was demonstrated in Case I. The T waves of Leads I 
and II arise from the foot of R without any isoelectric period. It 
must be remembered that the first electrocardiogram was taken 
eight days after the initial insult. It seems likely that the take-off 
of the T would have been higher if the records were taken earlier. 
The T wave then begins to invert, following the rule, namely, the 
high take-off, then inversion of the T w’^ave with an upward curving 
of the R~T or S-T interval. The T then becomes upright. 

The later electrocardiograms which showed the inverted T waves 
were taken long after the effusions in the chest cleared up. This 
point should be emphasized, for it directs attention to the fact that 
the effusions in the chest seemed to have nothing to do with the 
abnormal electrocardiograms. There was no doubt that the heart 
was involved. The poor tone, the tachycardia, the soft systolic 
murmur at the apex, which appeared during the stay in the hospital, 
and last, the definite gallop rhythm, were all indications of this. The 
slight loss in cardiac reserve showed the remarkable amount of re- 
covery at his discharge. 

The suggested diagnosis was acute coronary closure. The sj^mp- 
toms and the electrocardiographic findings supported this. The 
underlying condition appeared to be an acute rheumatic infection. 
This w^as supported by the following symptoms: (1) repeated 
epistaxes, (2) an acute sore throat, (3) articular immivement, (4) 
pleural exudates and (5) the quick response to salicylates. Here 
again as in Case I, there appeared to have occurred an acute coronary 
closure during an acute rheumatic infection. 


Case III.— J. G., aged thirty-six 5 vars, canvasser and born in Palestme, 
was admitted the first time to the Brookljm JeMsh Hospital on the sennce 
of Dr. Simon R. Blatteis on April 6, 1927. His family history was negative. 
In childhood he had measles, pneumonia and trachoma. Patient had been 
markedly obese aU his life and suffered from dyspnea on this account. , 
Just before his present complaint he had nosebleeds. His prpent nlness 
began six days before admission, following exposure. He developed a sore 
throat and fever and the following day aches and_ pains in If musc'es 
occurred. Then his joints became sw'ollen and painful. First ms Anee 
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ioints then the ankles, then the shoulder joints became successively in- 
volved. Later other joints were infected. Associated with this there were 

^ The physical examination showed a very stout adult ^dth a flushed 
face short neck and thick skin. He had emphysema. The heart sounds 
were distant but no murmurs or irregularities were noted. The various 
joints were swoUen and tender. His blood pres^re averaged 125 S 3 ^stolic 
and 85 diastolic. A leukocj'^tosis was present. The Wassermann reaction 
was negative and the blood chemistry normal. The urine on one occasion 
showed bile and red blood cells. He had received massive doses of sahcy- 
lates, responded favorably to therapy, and his fever subsided. An electro- 
cfl-rdioi^Eni taken during his stay will be discussed later. The man was dis- 
charged from the hospital on April 28, 1927 , feeling better but not completely 
well. For this reason he was sent to a convalescent home. Because he still 
complained of joint pains, especially the right ankle, he came to the out- 
patient department on May 13, 1927. He was also troubled by dyspnea 
and profuse drenching sweats. The pain in the joints, the sweats and dis- 
comfort continued. On May 20 he experienced for the first time a dull 
substernal pain. He became dizzy and sweated profusely. At 4 a.m., on 
the morning of May 21, 1927 he was awakened from sleep by excruciating 
substernal pain, sweated profusely, became dizzy and almost collapsed; 
he also became very pale. Two hours later he had cliilly feelings, his 
extremities were cold. The substernal pain became worse and he was 
readmitted to the hospital on May 21, 1927. He had received many doses 
of morpliin. After admission he vomited several times. 

Phj'sical examination revealed a patient with an anxious expression and 
perspiring profusely. The tlnoat was slightly congested. The heart 
showed some widening, but no thrill, murmur or irregularity was noted. 
There were distant heart sounds. The entire sternum was extremely tender 
as was the anterior axillary line. The patient complained of pain in the 
precordium the first few days in the hospital. On admission the blood 
count showed 18,400 leukocjdes, with 65 per cent polymorphonuclears. 
The blood pressure went down to 86 systolic, 58 diastolic and finally before 
discharge up again to 114 systolic and 76 diastolic. The urine was negative. 
The electrocardiogram taken on June 2, 1927, will be discussed later. His 
temperature was elevated the first six days. On May 24, he had some pains 
in his left shoulder. He was put on salicylates to which he responded very 
promptly. After this he felt quite well for about a year, when he com- 
menced to complain of attacks of dull substernal pain coming on with 
exertion and associated with d^’^spnea. These attacks were becoming more 
frequent and intense during the year previous to Iris next admission. At 
the same time he complained of pain in his joints off and on but never very 
severe. 

On the night before his third admission, May 28, 1929, the patient was 
awakened from sleep by substernal pain and d 3 ^spnea and was admitted 
to the hospital again. The pain was so severe that repeated injections of 
morphin had to be given. The next day he had a milder attack. The heart 
flowed some ^dening, poor heart sounds but no murmurs or arrhythmia, 
ihe pulse and temperature were elevated for six days, after which they 
became normal. An electrocardiogram was taken on May 29, 1929 The 
f f j heart showed a slight increase in the transverse diame- 

the stheSii' Pencardial cavity. The chest is of 
the sthemc^t 3 T)e. The blood count on admission showed 14,700 leuko- 
C 3 tes, V ith 1 0 per cent pol3Tnorphonuclears. 

whiph"h7wSt’t^ reco^'ery and was discharged on June 11, 1929, following 

Auimst VlSq He felt well and worked hard untfl 

August -0, 1929, when he had another attack^and was readmitted to the 
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hospital. The heart showed no murmurs or irregularities. His temperature 
was elevated for four daj’-s. The blood pressure on admission was 90 systolic 
68 diastohc, and on discharge 110 systolic and 82 diastolic. The leukocyte 
count on entrance was 22,200, with 73 per cent polymorphonuclears. An 
electrocardiogram was taken on the day of his admission and he was dis- 
charged September 6, 1929, feeling better, being then placed under the 
care of the cardiac out-patient department and his condition watched. He 
complained of substernal pains on exertion and did not do well and was 
sent to the hospital for the last time on November 3, 1929, because of another 
severe attack and was discharged December 3, 1929, feeling better. 


Comment. This man was admitted to the hospital the first time 
on April 6, 1927, and discharged April 28, 1927, with an unquestion- 
able diagnosis of acute rheumatic fever. His previous history did 
not show any symptoms suggestive of angina pectoris. After his 
discharge to a convalescent home and w'hile still complaining of 
joint pains and profuse sweats, he wms suddenly seized witli an 
excruciating attack of substernal pain on May 20, 1927. This was 
associated with a drop in blood pressure and a leukocytosis, and 
fever. This was interpreted as being due to an acute coronary clos- 
ure. Unfortunately an electrocardiogram was not taken until 
June 2, 1927, twelve days after the initial insult. 

The heart showed no murmurs, no effusion in the pericardial 
cavity and no irregularities. After this he felt well for a year. This 
case emphasisies the point observed in all cases reported here and 
those omitted from this report for what seemed insufficient data, 
namely, that this complication in acute rheumatic fever offers a 
relatively good prognosis. 

This case illustrates again the absence of clinical endocardial 
involvement. It accentuates the point that the coronary arteries 
have received the brunt of the invasion by the rheumatic virus. 
The later attacks represent either milder attacks of the same nature 
with the same underlying condition or the sequel mentioned pre- 


viously.^ The pains on exertion are interpreted in that light. 

The electrocardiograms in Fig. 3 show points of interest but 
unfortunately, because their importance was not recognized in 1927 
as at the present time, tracmgs were not taken in frequent sequence. 
His first electrocardiogram was taken April 20, 1927, during his 
acute rheumatic infection and it showed a depression of the RnT 
interval. The second was taken June 2, 1927. This showed a 
coronary T wave in Lead I, that is, a dipping down sharply of the 
T, preceded by an upwardly curved S-T interval. But it is reason- 
able to suspect that if this curve had been taken twelve days before, 
or at the time of the acute insult it might have shown the high take- 
off as in Cases I and 11. The supposition here is that this tracing 
represents a definite stage in the evolution of this tjqie of curve. 
It is to be noted that the timer w'as registering m 0;02 seconds. 
On Mav 29 1929, the electrocardiogram shows abnormal S-T inter- 
vals and widening of the ij in Lead 11. On August 20, 1929, tl.c 
S-T of Leads I and H are abnormal and the T of Lead 1 also. 
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The last tracing shows marked abnormalities, such as a deep Q in 
Lead I, widened main complexes and the oppositely directed 1 
waves indicative of intraventricular conduction disturbances. 
These electrocardiograms, while not followed as^ satisfactorily 
serially as in the other 2 cases, nevertheless e^ibit the gradual 
changes in the myocardium following the initial insult. 

The impression in this case was that here also had occurred an 
acute coronary closure during an acute rheumatic infection, but 
that myocardial damage followed the closure, which closure it must 
be remembered seemed to be due to the underlying rheumatic 
infection, producing rheumatic coronary arteritis. 

Discussion. The E cases cited above in such detail were for the 
purpose of emphasizing the points brought out in the previous 
publication, Thej'^ also serve to amplify moot points concerning 
the etiologic factor and also the meaning of the electrocardiographic 
findings. In addition certain clinical observations obtained from 
this interesting complication might be mentioned. 

Papers have been published in which isolated curves resembling 
the coronary T wave were shown. This appeared in conditions 
other than coronary artery disease, such as pericarditis and. peri- 
cardial effusions, showing coving and the inversion of the T 
waves. It is also true that a high take-off of the T waves from 
the R may occur in isolated curves. Such tracings have been 


reported in pneumonia and other conditions. But it is the concep- 
tion of the author, supported by the experimental work of Smith, 
that these curves when thej'- follow an orderly arrangement, such 
as a high take-off following which the T wave becomes sharply 
inverted to again become upright at some subsequent time, have 
not occurred in any other condition except that of coronary closure, 
whatever its cause. The cases reported suggested strongly the 
diagnoses of acute coronary closures in view of the symptoms such 
as collapse, pericardial friction rub, leukocytosis and fever. 

The point to be brought out particularly is the occurrence of the 
acute coronary closures during a very active acute rheumatic infec- 
diagnosis of acute rheumatic fever seemed warranted in 
all of these cases. The closures occurred during the active stage of 
the infection, for the reason that the larger branches of the coronary 
system were involved by the rheumatic virus. The pathology 
underlying the arterial involvement has been previously discussed 
m detail,^ Purtlier proof is appearing in the literature showing 
tiiat in acute rheumatic fever the vascular system is extensively 
involved. It should be mentioned in this connection that in all 

repeated epistaxis, a fact explainable 
in, merely a local phenomenon of the vascular 

m ^ohement, exemplifying that which took place in the heart. 

common in all 3 cases was that the endocardium 
vhu. none of tile brunt of the attack of the rheumatic 

irus. In other words, the myocardium was principally involved 
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This peculiar localization was due only to the fact that the coron- 
ary system was much more involved than usually occurs in tlie 
acute rheumatic fever. 

Another phase of this interesting problem was the relatively 
good prognosis. All 3 cases survived a very acute closure of the 
coronary artery. This fact carries with it the reason, perhaps, for 
its not having been recognized before. Very few cases have come 
to autopsy.^ 

The patients in this series were all adults. Even those cases not 
included in this series were all grown-ups. It is possible that the 
condition occurs mostly in adults because they have a greater 
arterial vulnerability. 

As to the nature of the closure, it is not felt that it need neces- 
sarily be a thrombosis, but that the specific lesion in the vessel may 
be the site of considerable edema, as in anj’^ exudative condition, 
and that this may account for the closure. A thought that this 
brings up is that perhaps the larger vessels of the coronary system 
are much more frequen% involved than has been hitherto sus- 
pected; but in view of the fact that the thrombosis does not occur 
in most of the cases and likewise because the lesion maj'- not be 
large enough to produce a complete closure, the picture that we 
described above does not occur so frequently. 

In conclusion, it is to be emphasized that during an acute rheuma- 
tic infection any bloodvessel, small or large, may possibly be in- 
volved; that those of the heart may likewise be involved; that when 
the larger coronary branches are affected under certain circumstances 
it may be sufficient to encroach so upon the lumen as to occlude it; 
or a thrombosis may occur secondarily, producing a closure. When 
the closure occurs tliese patients experience excruciating pains 
indicative of the lesion. This closure occurs during the acute active 
stage of the rheumatic infection when one would suspect marked 
involvement of the myocardial vessels. Furthermore, these patients 
usually get well. Occasionally as in the last of these patients there is 
a sequel in the nature of an angina pectoris syndrome. This possi- 
bility has been mentioned in the previous publication. The electro- 
cardiographic findings followed those produced experimentally, 
and did not represent an isolated finding but showed a definite 
development of the inversion from the high take-offs of the T 
waves. This is best seen in tlie first 2 cases. 

Summary. 1. Three cases of rheumatic coronary arteritis with 

closure are reported. 

2. The sjTnptomatology and the prognosis are discussed. 


Note —I wish to take this opportunity to thank Drs. Simon B. Blatteis, Mex L. 
Louria and Joseph Rosenthal, on whose sen-ices these cases occurred, for the pnviiego 


of reporting them. 
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LOW-VOLTAGE T’ WAVES IN THE ELECTROCARDIOGRAM. 


By Arthur M. Master, M.D., 

electbocardiogbapheb, cobnbll cmnic, cobneee -univessitt medical 
■ COIiliEGB, NEW YORK. 

(From the Cardiographic Departments of New York Hospital, N.Y., and the Cornell 
Clinic, Cornell University Medical College, N. Y.) 


The clinical importance of inverted T waves of the electrocardio- 
gram is well known. That inverted T waves may indicate myopardial 
involvement, that changes in the T wave may be characteristic of 
coronary artery thrombosis, that alone or in combination with other 
simple alterations in the record the T wave may give evidence of 
a myocarditis or a pericarditis, or even of a long-standing hyper- 
tension, are facts that have become common Icnowledge. However, 
no one has emphasized the significance of small T waves. If one 
considers for a moment that a T wave before it becomes inverted 
must diminish in size, it is apparent that low-voltage T waves may 
be as significant and have much the same clinical and prognostic 
implication as inverted T waves of the electrocardiogram. 

Pardee,^ in 1924, stated that a T wave less than 2 mm. in ampli- 
tude should be considered abnormal. The few cases of such- an 
abnormality that have been published have appeared only indirectly 
when some other study has been under way. These isolated 
examples,^'^ however, show that flat T waves may indicate severe 
myocardial or pericardial damage, and this has been confirmed by 
autopsy. 

It will be shown that low voltage of the T wave, that is, T waves 
of not more than 1 mm.f in any lead, may signify severe myocardial 
involvement. Graphs containing T-wave inversions in Leads I 
and II and graphs of patients who had received digitalis have been 
entirely excluded from this study. In all, for the last three to four 
years 10/ patients with such records have been followed, a great 
many of whom have had numerous electrocardiograms, some over 
a period of years. Of these, 89 were hospitalized and 18 were 
ambulatory. The cases fall into three categories: Group A, 24 
patients who died, 12 of whom were autopsied at the New York 
Hospital, and the remainder of whom died either at the hospital 
or some time later at home; Group B, the remaining 65 hospital 
patient^ \t of whom returned for further investigation; finally. 
Group C, 18 ambulatory patients who attended the Cornell Clinic 


May^20,'^mo°^° Section of Medicine, New Y^ork Academy of Medicine, N. Y., 

in 1907 iRnffV 1 ^'® abnormality, too, is significant. Kraus and Nicolai< 

n 1 jui suggested that this change indicated muscle disease. 
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Group A. 1. Twelve autopsy cases: Seven patients showed a 
myocardial fibrosis, 4 of whom had marked coronary artery disease 
(Fig. la). Tliree cases of chronic rheumatic cardiovascular disease, 
each showed an involvement of the myocardium and endocardium, 
and 2 of these showed a rheumatic pericarditis. The eleventh case 
had carcinomatous metastases to both tlie’ myocardium and peri- 
cardium and the twelfth was one of tuberculous pericarditis. (See 
Table I.) 


Table I. — Hospital Patients with Low-voltage T Waves Who Were Autopsied. 


No. of 
cases. 

■ Average 
age. 

j 

Clinical diagnosis. j 

Pathological diagnosis. 

. i 

55 ! 

Degenerative cardiovascu- | 
lar diseases* 

1 

Fibrous myocarditis (marked coronary 
artery disease in 4 cases). 

3 

34 

Chronic rheumatic cardio- 
vascular disease 

Rheumatic myocarditis and endocar- 
ditis (rheumatic ’ pericarditis in 2 
cases) . 

1 

31 

Tuberculosis 

Tuberculous pericarditis. 

1 

17 

1 

1 

Teratoma testis 

Tumor tissue in myocardium and 
' pericardium. 


* Degenerative diseases: Fibrous myocarditis, arteriosclerosis, hjiiertension, coro- 
nary artery disease. 


h'lyocardial damage was thus present 11 times. The pericardium 
was involved 6 times, twice with a coronary artery thrombosis, twice 
in rheumatic heart disease, once in a tuberculous heart and finallj’’ 
once in cancer. The myocardium or pericardium was, therefore, 
involved in 100 per cent of these cases. 

2. Tv'elve deaths, no autopsy: The number of patients here, 
too, was 12, and, although no opportunity for pathological confirma- 
tion was present, 11 died with symptoms of tj^iical mjmcardial 
failure and 1 of a pulmonary tuberculosis. 


Table II. — Comparison of Degenerative avith Rheumatic Heart Disease in 
107 Patients with Low-voltage T 'Waves. 




S9 hospital cases. 


IS ambulatory e.ascs. 


24 deaths. 

j C5 discharges. 

j Fre- 
quency, 
per cent. 

Average 

age, 

years. 


Fre- 
quency, 
per cent. 

Average 

age, 

>xars. 

f 

Fre- 
quency, 
per cent. 

1 

Average 
age, j 
years. 

Degenerative diseases 

58 

1 1 

55 

1 

! 2S 

j 52 

' so 

! 51 

Chronic rheumatic car- 
diovascular disease 

25 

3S§ 

35 

33 

11 

40 

Miscellaneous 

17 

• • « 

37 

1 < 

_[ 
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Clinically the diagnoses were chronic myocarditis 3; general 
arteriosclerosis and coronary artery disease, 2 ' 

arteriosclerosis, 1; general arteriosclerosis and hypertension, 1, 
chronic rheumatic cardiovascular disease, 3; pulmonary tubercu- 
losis 3. (See Table II.) (The pericardium was known to have 
been involved 4 times, twice in tuberculous and twice in rheumatic 

heart disease.) 


Table III.-Clinical Diagnoses in 107 Patients with Low-voltage T Waves. 

89 hospital cases. ' 18 ambulatory 

cases. 



Group A 

Group B 


24 deaths. 

65 discharged 

Chronic myocarditis 

. . 8 

13 

Acute myocarditis .... 

. 

2 

Myocardial insufficiency 

. . 3 

2 

Arteriosclerosis 

. . 7 

9 

Hypertension . . . ■ . 

. . 4 

11 

Angina pectoris 

. 

1 

Coronary artery disease 

. . 2 


Syphilis ' . 


6 

Aortitis 

. 

2 

Auricular fibrillation 

. . 

1 

Chronic cardiovascular disease 

. . 6 

14 

Mitral stenosis .... 

. . 5 

13 

Mitral insufficiency 

. . 3 

7 

Aortic insufficiency 

. . 1 

6 

Acute rheumatic fever . 

• • • • 

10 

Pericarditis 

. . 8 

8 

Tuberculosis 

. . 4 

4 

Teratoma testis 

. . 1 


Pleural efiusion 

. . 3 

5 

Nephritis 

. . 3 

3 

Exophthalmic goiter 


5 

Pneumonia 

, , , , 

5 


Bronchitis 3 


Group C 
5 


7 
9 

8 
8 
1 


3 


Group B. Patients discharged from the hospital; This group 
consisted of 65 patients, 17 of whom returned for reexamination 
and electrocardiogram. One is immediately struck by the change 
in tlie type of case. (Tables II and III.) The occurrence of 
clironic myocarditis, general arteriosclerosis, hypertension and 
coronary artery disease, the most common diagnoses in the patients 
tliat died, are no longer predominant, but rheumatic heart disease 
prevails, particularly acute rheumatic fever. In other words, the 
patient vnth degenerative cardiovascular disease may die in the 
hospital, -whereas the patient with rheumatic heart disease usually 
is discharged well. There were thus 32 patients of the entire 89 
hospital cases who had degenerative cardiovascular disease. Four- 
teen of tlmse died, ghdng a mortality rate of 44 per cent to this type 
01 patient whose electrocardiogram contained a flat T wave. Since 
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this was a follow-up investigation, successful only in less than one- 
lialf the cases, the true mortality rate is probably higher. In the 
cases of chronic rheumatic cardiovascular disease the deaths were 
6 in 29 patients, or 21 per cent. It seems evident, therefore, that 
nearly one-half of the hospital patients with degenerative disease of 
the heart and bloodvessels and with flat T waves will die within 
three to four years; that only 1 in 5 with a diagnosis of rheumatic 
cardiovascular disease will succumb within the same length of time. 

The active rheumatic heart disease cases showed the most remark- 
able changes in the T waves. In the course of the acute rheumatic 
fever these waves were flat, becoming inverted as the patient became 
more toxic, or as a complicating pericarditis occurred, and returning 
to normal as the patient recovered (Fig. 2). The flat T waves 
here undoubtedly indicate a rheumatic infection of either tlie myo- 
cardium or pericardium, or both. The flat T wave became not 
only inverted during a pericarditis, but, as has recently been 
observed,® it occasionally took on the peculiar shape of the “coron- 
ary T wave” of Pardee® or the “cove-plane T -wave” of Oppen- 
heimer and Rothschild.’' 

Five cases of pneumonia (Fig. 3), 3 cases of bronchitis, 5 patients 
with exophthalmic goiter (Fig. 4) are included in this group and 
are of clinical interest. In hj^Derthyroidism, as the basal metabol- 
ism and the tachycardia increased markedly, the T waves became 
flat. In the extremely sick, therefore, a flat T wave was present. 
As the patient improved clinically and by laboratory tests the T 
waves became normal. Exactly the same condition was observed 
in pneumonia. Only very toxic pneumonia patients developed a 
flat T wave. Six cases of syphilis were also observed; 1 patient 
who returned for reexamination and who had received intensive 
antiluetic treatment since his discharge from the hospital presented 
a normal electrocardiogram, both the 4+ Wassermann reaction 
and the flat T wave having disappeared (Fig. 5). In regard to 
duration of life the prognosis is good, as not one of these patients 
with pneumonia, bronchitis, exophthalmic goiter or syphilis died. 

Pleural effusions seemed to account for flat T waves 5 times. 

Group C. Ambulatory patients: There were 18 ambulatory 
patients who were observed during 1928, for about six months only. 
The average age was fifty years. Tlie clinical diagnoses were 
arterial hjTiertension, 9; coronary artery disease, 8; general arterio- 
sclerosis, 7; chronic myocarditis, 5; angina pectoris, 8; chronic 
cardiovascular disease, 2; lues, 1; or combinations of these. 

Eleven patients had more than one record taken. Of those 3 
died within four months of the first record (Fig. Ic). In 5 others 
the flat T waves became upright as the symptoms, usually pre- 
cordial pain, disappeared. The T waves of the remaining 3 cases 
changed also; twice im^erted T waves became flat and once a flat 
T wave became inverted. 
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The ages and diagnoses were similar to those in the groups in which 

^ The conclusions to be draviui here are that flat T waves in ambu- 
latory patients are often found in those suffering from the degenera- 
tive cardiovascular diseases, that they maybe of serious import and 
that they are usually transient. They belong to the patient who 
is recovering from an acute coronary artery thrombosis or to one 
whose arteriosclerosis of this vessel is progressing very slowly. On 
the other hand, a patient with rheumatic heart disease and a flat 
T wave is usually too acutely ill to be an ambulatory clinic patient , 
he is a bed patient. 

Discussion. The evidence presented indicates. that flat T waves 
are often associated with myocardial involvement in general arterio- 
sclerosis or in arteriosclerosis of the coronary arteries, with or 
without thrombosis, or are found in rheumatic fever, with or without 
pericarditis, l^diether it be the diminished contractile power of 
the diseased heart muscle or whether it be electrical imbalance 
caused by the involved muscle, the fact remains that flat T waves 
are usually associated with acute muscle inflammation or chronic 
degeneration. 

That flat T waves occur in pericarditis may signify either that 
this condition alone, or that disease of the underljdng myocardium, 
is the cause of the electrocardiographic abnormality. Yet it does 
occasionally appear that a pericarditis alone produces this flat T 
wave, as, for example, in the tuberculous pericarditis or in cancer 
of the pericardium, where the tmderlying muscle is only slightly 
involved. If this be true it might mean that the pericardium or the 
outer surface of the myocardium played an important r&le in pro- 
duction of the T wave. 

In patients with severe hyperthyroidism, pneumonia or bron- 
chitis the toxic products of the disease have probably affected the 
heart muscle. ^ Previous writers'® have reported large T waves 
m hyperthjToidism, but in this study it was observed that the 
extremely sick, that is, the thyrotoxic patients whose basal metab- 
olisra was increased by 50 to 100 per cent and whose pulse rate was 
140 to 180 per minute, showed a flat T wave. (The records were 

a I taken before iodin was given, as this drug tends to flatten the 
1 wave.'-) 

The flat P wave in lues may be due to a syphilitic involvement of 
the myocardium. 

Ihe flat T wave which becomes inverted during the development 
ot a rheunmtic pericarditis occasionally takes the form of the 
nsToHntJJ or “cove-plane T wave” that is customarily 

SSI i thrombosis. This would seem to 

icate that this particular inverted T wave is not specific for 

orwhamSeS thrombosis, and it also suggests that a pericarditis, 
t V hater er etiology, is responsible for it. 
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The explanation for the flat T wave in pleural effusion is not clear. 
It may be that tuberculosis of the heart muscle has been ])resent. 
On the other hand, it may be that mechanical compression or 
rotation of the heart produces the flat T wave.® 

Summary. In 107 patients a study was made of low-voltage 
T waves, that is, flat T waves, in which the amplitude in any lead 
is not more than 1 mm. 

The 12 patients that were examined postmortem all showed 
definite myocardial or pericardial damage. The clinical diagnoses 
in 7 cases were chronic mjmcarditis, general arteriosclerosis, coron- 
ary artery disease or arterial hypertension. Chronic rheumatic 
heart disease was present in 3 patients, tuberculous pericarditis in 
1 and carcinoma metastases to the pericardium in another. 

Another group of 12 patients died but no autopsies were per- 
formed. Eleven died with typical myocardial failure and 1 of 
pulmonary tuberculosis. Since the clinical diagnoses here were 
very similar to the group in which autopsies were performed, and 
the ages were practicallj'^ the same, in all probability similar damage 
to the myocardium was present. 

Altogether, there were 89 hospital patients with flat T waves, 
the mortality among those with degenerative cardiovascular disease 
was at least 44 per cent during the course of a three to four years 
investigation. 

Acute rheumatic infection of the myocardium or pericardium often 
produces a flat T wave, and in the progression of tlie disease tlie 
T wave may become inverted, or, if the patient reco^^ers, it will 
become upright. The rheumatic cardiac patient with a flat T 
wave is acutely ill and is probably always a bed patient. 

The so-called “ coronary T wave” or “ cove-plane T wave” that 
is customarily associated v'ith coronary artery occlusion may appear 
in a patient with rheumatic pericarditis. 

Suggestive e%'idence has been presented that pericarditis alone, 
without disease of the underlying myocardium, may cause a flat 
T wave. 

Flat T waves are practically always transitory, becoming inverted 
as the myocardial or pericardial damage spreads and increasing in 
amplitude on cure or improvement. 

In pneumonia, bronchitis, exophthalmic goiter and sjTihilis the 
flat T wave appears to indicate a very severe form of illness. Never- 
theless, the patients here studied all got well. As recovery or 
improvement takes place the T wave becomes of normal amplitude. 

Pleural effusions occasionally produce flat T v^aves. 

A flat T wave is not uncommon in ambulatory patients. In a 
series of 18 patients of the latter tjnpe evidences of degenerative 
cardiovascular disease were present in almost 90 per cent. Tlie 
flat T wave here was of serious import, indicating probably some 
severe degree of arteriosclerosis of the coronary arteries. 
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3.— Patient J. G., aged twenty-four years. Bronchopneumonia. (a) December 12, 1927, flat T waves, 
(&) March 23, 1929, follow-up on patient. T waves normal. 
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A flat T wave in only Lead I or II, altbougli not as significant as 
flat T waves in all leads, is of some importance, since it suggests 
that on further observation the T wave may become inverted. 

Note.— I msh to express my sincere thanks to Dr. Lewis A. Conner for his 
interest in the work and for his many helpful suggestions. To Miss Lydia Buechi, 
Miss Roberta Maybin and to Miss Margaret Rochleau I am indebted for their 
help in collecting the data. 
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THE HEMOGLOBIN CONTENT, VOLUME AND THICKNESS OF 
THE RED BLOOD CORPUSCLE IN PERNICIOUS ANEMIA AND 
SPRUE, AND THE CHANGES ASSOCIATED WITH LIVER 

THERAPY. 

By M, M. Wintrobe, M.D., Pii.D., 

INSTKUCTOR IN MEDICINE AND ASSISTANT PHYSICIAN, JOHNS HOPKINS HOSPITAP; 
FORMERUY INSTRUCTOR IN MEDICINE, TUEANE UNIVERSITY AND ASSISTANT 
VISITING PHYSICIAN, CHARITY HOSPITAP OF LOUISIANA, NEW ORLEANS. 

(From the Department of Medicine, Tulane University of Louisiana, and the Charity 

Hospital, New Orleans.) 

It is a rather general impression that in pernicious anemia the 
red cells are supersaturated with hemoglobin. This conception 
has probably arisen from the well-known fact that in this disease 
the so-called color index is characteristically greater than 1. Several 
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years ago Hadeni pointed out that what is understood as the color 
index does not measure the hemoglobin saturation of red cells but 
rather their hemoglobin content. He coined the term “saturation 
index” to express the relation of quantitj^ of hemoglobin to cell 
volume, and showed that in pernicious anemia the red cells are 
not supersaturated. 

In earlier papers^-^ the inadequacy and inaccuracy of the color 
index was discussed. It was pointed out that the term is vague 
and misleading, that the calculation is based on an incorrect stand- 
ard for normal red cell count and variable standards for hemoglobin, 
the equivalent of 100 per cent hemoglobin in grams per 100 cc. of 
blood varying almost with each of the numerous instruments 
employed for its estimation. It was also pointed out that similar 
disadvantages are associated with the calculation of volume index 
and saturation index. It was therefore suggested that the hemo- 
globin content and volume of the red corpuseles be calculated 
directly witliout reference to any arbitrary standard of normal. 
Such calculations are simple, afford greater accuracy and increased 
clarity as compared with the indexes and, furthermore, fall in line 
with the present tendencj’’ to report hemoglobin directly in grams. 

The volume, hemoglobin content and hemoglobin concentration 
of the average red corpuscle of any sample of blood may be very 
simply calculated when the red cell count, the hemoglobin and the 
relative volume of packed red cells in that sample are Icnown. 

The volume of the average red corpuscle, or mean corpuscular 
volume is determined by dividing the volume of packed red cells, 
expressed in cubic centimeters per 1000 cc. of blood, by the red 
cell count, expressed in millions per cubic millimeter. The resulting 
value expresses average corpuscular volume in cubic microns. 

The amount of hemoglobin in the average cell or mean corpuscular 
hemoglobin is calculated by dividing the amount of hemoglobin, 
expressed in grams per 1000 cc. of blood, by the number of red cells 
(millions per cubic millimeter). The resulting value ex-presses 
average corpuscular hemoglobin in micromicrograms.* 

The proportion of hemoglobin in the average cell or mean cor- 
puscular hemoglobin concentration is determined by dividing the 
amount of hemoglobin (grams per 100 cc. of blood) by the imlume 
of packed red cells (cubic centimeters per 100 cc. of blood) and 
multiplying the result by 100. The result is expressed in per cent. 
The constant derived by this calculation is useful rather than accur- 
ate in a physical sense, since it is assumed that hemoglobin is present 
in the red corpuscle in an aqueous solution. 

In the papers already cited, normal values based on several 
hundred accurate blood determinations in healthy young men and 

* A micromicrogiain is a millionth of a milUonth part of a gram or grams X 
it is abbreviatod by the Greek letters gamma (77). 



wintrobe: erythrocyte in anemia 


219 


women residing chiefly in different regions of the United States 
were presented. These may be summarized as follows: 

The normal mean corpuscular volume is approximately 85 cu. n. 
Values above 95 cu. pt or below 75 cu. are probably abnormal and an 
indication of a pathologic state.^ No significant differences in 
respect to the size of corpuscles were noted in the two sexes, but 
the values for residents of more northern districts of the United 
States were somewhat higher than for those residing in the South. 

The normal mean corpuscular hemoglobin is 28 to 29 micro- 
micrograms. Values above 31.5 micromicrograms or below 26.5 
micromicrograms are probably abnormal. The normal mean cor- 
puscular concentration is 35 per cent and values between 33 and 39 
per cent are probably normal. No differences in corpuscular hemo- 
globin or corpuscular concentration were noted in respect to sex. 

Value of Calculation of Physical Constants in Diagnosis. As early 
as 1903 Capps® pointed out that the variations in the size of cells 
seen in anemias were not the effects of osmosis producing larger or 
smaller cells but were the results of what he termed “biotic influ- 
ences.” He felt that a macrocyte rich in hemoglobin could not be 
produced by osmosis (which would result in the formation of a large 
pale cell) but is the product of abnormal cell development. These 
fundamental observations were little heeded, however, and it 
remained for Price-Jones® to first attract general attention to the 
value and importance of observing the physical changes in the red 
corpuscle associated with disease. As is now well known, Price- 
Jones noted in pernicious anemia a great variation in the size of the 
red cells, with a marked preponderance of large cells and a conse- 
quent increase in average cell diameter. The technique employed 
by Price-Jones in measuring the diameters of the cells is very 
tedious and time-consuming and entails the use of special apparatus. 
Recently, methods for the measurement of cell diameter have been 
greatly simplified but in so doing accuracy has been sacrificed for 
simplicity.^ Probably the most popular method of measurement 
at the present time involves the use of a micrometer eyepiece. Even 
this method, which is at best only relatively accurate, requires much 
time and patience. 

It is the object of the present paper to indicate the value of the 
calculation of corpuscular volume, corpuscular hemoglobin and 
corpuscular concentration in facilitating the diagnosis of pernicious 
anemia and sprue as well as in affording a clearer conception of the 
physical alterations in the red corpuscle in these conditions. The 
alterations which occur in conjunction with the remissions produced 
by liver therapy will also be discussed. 

Material and Methods. A series of 100 blood examinations has 
been carried out in 16 cases of pernicious anemia and in 8 cases of 
sprue. The patients who form the basis of this study were all seen 
in the wards and Outpatient Department of the Charity Hospital 
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of ^uisiana. In those suffering from pernicious anemia the diag- 
nosis was made on the basis of characteristic history and physical and 
laboratory findings, including ach^dia gastrica, sore tongue, tj'pical 
blood findings and neurologic changes. These cases were also 
identified by a prompt response to therapy, either in the form of 
liver diet or liver extract. In the cases of sprue the diagnosis was 
made on the basis of such characteristic findings as marked diarrhea, 
with or without tj^iical voluminous frothy stools, emaciation, sore 
tongue, the absence of neurologic phenomena, and tj'pical blood 
picture. Other possible causes of such sjmiptoms and signs were 
as far as possible ruled out. The differentiation of pernicious anemia 
and sprue was in some cases difficult but for the purposes of this 
study such a distinction is not fundamentally important. The 
diagnosis of pernicious anemia or sprue was in each case concurred 
in by other clinicians. Doubtful cases are not included in this 
series. 

Number of red cells, amount of hemoglobin and volume of packed 
red cells were determined in each case and from these values mean 
corpuscular volume, corpuscular hemoglobin and corpuscular con- 
centration were calculated by the method already outlined. The 
technique of these blood determinations was exactly the same as 
that followed in the determination of blood values in normal young 
men^ and women® and, since these methods have already been fully 
described and their accuracy analyzed, they need not be detailed 
again. It will suffice to say that for each determination two red 
cell counts were made, the results of these only accepted when they 
agreed within 100,000 cells per cubic millimeter, and the average 
of two such counts recorded; hemoglobin was determined by means 
of a Newcomer hemoglobmometer restandardized by the van Slyke 
method; and the volume of packed red cells was determined by 
means of a hematocrit devised by the writer.'® 

When occasion permitted the diameters of the red cells ‘were 
measured. For this a Leitz micrometer eyepiece, calibrated by 
means of a slide micrometer for the tube length and lenses employed, 
was used. The diameter of all round cells coming under the scale 
of the micrometer was determined and at least 100 cells were meas- 
ured in this way in each case. The cells were classed in groups 
progressing by 0.5 /x- 

Mean corpuscular thickness was calculated from the mean cor- 
puscular volume and mean cell diameter by the formula, 

c.v. 

T = 



where T refers to thickness, C. mean corpuscular volume, and 
D, mean cell diameter. The red corpuscle is presumed to be a short 
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cylinder. It is obvious that mean corpuscular thickness can only be 
approximately estimated by this method. 

The results of these determinations are presented in Tables I and 
II. Some of the patients were followed from the time of severe 
relapse to complete remission. Other patients could not be observed 
as long as might be desired because economic necessity or social con- 
venience on the part of the patient, or the desire on the part of the 
attending physicians to keep patients in the wards for as brief a 
time as possible, necessitated their removal from the hospital and 
city. The remark that the administration of liver diet or extract is 
frequently followed by such rapid and satisfactory results in per- 
nicious anemia and sprue that the patient is often unwilling to 
remain under observation for any length of time, is well borne out 
in some of these cases. 


Table I. — Size and Hemoglobin Content op Bed Corpuscles in Pernicious Anemia 


Case 

No. 

Red blood cells in millions I 
per c.mm. i 

( 

Mean cell diameter, /i. | 

:■ 

Mean cell thickness, j*. ! 

Mean corpuscular volume, 

CU. p. 

Mean corpuscular nemo- | 

pciobin, micromicrograms. | 

Mean corpuscular concen- : 
tration, per cent. i 

Remarlcs. 

SO 

1.28 

8.49 

1.84 

104 

37 

36 

Typical case; white male, 54 years. 


1.24 



97 

35 

36 

Liver diet and extract (ii vials t.i.d.) 4 days. 


1.45 

< « • 

... 

135 

39 

29 

« « ' JO ‘‘ 


1.93 

8.91 

2.14 

133 

39 

30 

“ “ 16 “ 


2.72 

• • • 

« * • 

105 

33 

31 

“ “ 22 “ 


3.21 

• > « 

« < < 

106 

32 

30 

U U 33 « 


3.78 


• • m 

100 

32 

32 

“ « 39 » 


4.07 

8.24 

1.70 

90 

28 

30 

“ “ 46 “ 


4.69 

• • 

, « • 

87 

28 

32 

Liver extract (ii vials t.i.d.) 67 “ 


4.65 

• • • 

« < • 

87 

30 

34 

“ “ 81 “ 


5.38 

• • • 

« * • 

79 

30 

38 

« « J09 “ 

94 

1.88 

. . 

. . 

97 

34 

35 

Colored female, 48 years; marked neurologic symptoms 








and signs. 


2.22 

8.41 

1.87 

104 

33 

32 

Liver diet and extract (ii vials t.i.d.) 8 days. 


3.31 

. . . 


86 

28 

33 

Changed to pellagra diet at 9 days; now 15 days. 


3.57 

7.66 

1.82 

84 

29 

35 

Pellagra diet 23 days. 


3.87 



80 

27 

34 

“ 29 days. 


4.25 



86 

27 

32 

“ liver extract (i rdal daily) 35 days. 


3.82 



88 

28 

32 

“ only; no extract for 1 week, 44 days. 


4.55 



SO 

27 

33 

“ (containing liver) 50 days. 

93 

3.18 



111 

34 

31 

White female, 26 years; disturbance chiefly neurologic 


3.21 



109 

38 

35 

Liver extract (ii vials t.i.d.) 8 days. 


3.90 



96 

34 

35 

“ 14 “ 


3.93 



100 

35 

35 

“ 21 “ 


4.19 



97 

35 

36 

“ 26 “ 


4.48; ... 


89 

32 

36 

“ 36 “ 


14. 771 ... 


87 

30 

34 

" (i vial daily) 50 “ 


4.85 

5 


80 

27 

33 

Ventriculin (4 cc. daily) 92 days. 

9 

11.42 

1 

Is. 70 

2.51 

130 

1 

|41 

'32 

i 

Negro male, 51 years; symptoms chiefly cardiac. 
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Table I. — Size and Hemoglobin Content oe Red Cobpescles in pEnNicioEs Anemia'. 
{Continued.) 


Case 

No. 

Red blood cells in milUons 
per c.mm. 

d 

c 

o 

o 

s 

ts 

c 

C3 

O 

Moan cell thickness, fi. | 

Mean corpuscular volume, 

CU. ft. 

i 

a 

i[ 

si 

— 

II 

CJ (. 

3-1 

g.c 

aS 

a ti 

< 

Me.an corpuscular concen- 
tration. ner cent. 

Remarks 

i 


2.34 



i 123 

34 

i28 

Liver diet 10 days. 


4.01 



103 

30 

29 

“ 20 “ 


4.20 

8. 26 

1.67 

1 90 

26 

29 

“ 31 “ 


3.83 

• • . 


80 

,27 

34 

“ 42 “ 

91 

0.86 

. . 


'102 

37 

37 

White female, 47 years; typical case. 


1.30 

8.27 

2.10 

113 

37 

32 

Liver extract (ii vials t.i.d.) Blaud’s (gm. 1) 9 days. 


2.72 



97 

30 

31 

“ “ 16 " 


3.39 


. . 

86 

29 

33 

“ “ 22 " 








Discharged. 

61 

0.94 

8.14 

2.14 

112 

42 

37 

White male, 60 years; typical case. 


1.00 

. • • 

• . 

107 

41 

39 

Liver extract (ii vials t.i.d.) 4 days. 


1.46 

• • • 

> * 

124 

48 

38 

“ 9 “ Left hospital. 

65 

1.33 

* • . 

• . 

141 

50 

35 

White male, 80 years; typical case. 


1.91 

8.37 

2.04 

113 

39 

35 

Liver extract (iii vials daily) 7 days. Discharged. 

83 

2.34 

8. 55 

1.89 

108 

36 

33 

Negro male, 59 years, symptoms chiefly neurologic. 


2.63 

• • • 

• • • 

102 

32 

31 

Liver extract (i vial t.i.d.) 6 days. 


2.44 

• ■ • 

• • « 

113 1 31 

27 

“ 12 “ Bronchopneumonia, 








Died 2 days later; autopsy confirmed diagnosis. 

7 

0.90 

9.50 

2.31 

164 ' 49 

30 

RTiite male, 74 years; typical case. 


2.10 

9.56 

1.66 

120 

34 

29 

Liver diet 10 days; left hospital 4 days later. 

17 

1.46 

8.70 

1.71 

101 

34 

34 

White male, 66 years; typical case. 


1.33 



110 

38 

34 

Liver diet 6 days; reticulocytes, 18 per cent. 

14 

2.19 

8.25 

2.15 

109 

31 

29 

White female, 49 years, after 17 days liver diet. 

1 

4.03 



96 

32 

33 

White female, 33 years, has taken liver diet somewhat 








irregularly for 2 years. 

122 

0.93 

8.62 

1.96 

114 

43 

38 

White female, 56 years; typical case. 


1.18 



118 

37 

32 

Valentine extract, 30 co- b.i.d.; liver diet; Blaud’s, 1 gm. 








daily; 8 days. 


1.79 



105 

32 

31 

Valentine extract 30 cc. b.i.d. (and transfusion 200 cc.) ; 



i 





11 days. 


2.22 


j 

107 

33 

31 

Extract, diet and iron, as above, 16 days. 


2.66 


. . . : 

106 

33 

32 

<( 4( it ^^18 


2.68 

7.74 

2.19 

103 i 31 

30 



3.10 

i 


87 29 

33 

(( u tt u 25 ** 


3.02 

[ 


991 

30 

30 

« i« « 29 


3.32 

( 

] 

95129 

30 

it (€ it it tt 

124 

1.18 

8.93!2.3l! 

146 

45 

30 

White female, 61 years, symptoms chiefly gostrointes- 



1 

1 




tinal. 


^ S7 

... 1 

j 

140 

44 

31 

Liver extract (ii vdals t.i.d.) 3 days. 

TS2 I 

0.59 

8.481 

1.98 1 

112 

38 

34 

Negro male, 42 years; typical case; died (bronohopneu- 

i 


1 





monia) ; diagnosis confirmed at autopsy. 

1S.5 1 

1.281 

8.29 i 1.941 

105 

36 

34 

White female, 62 years, relapsed because diet neglected; 

i 

1.12; 


( 

105 

39 

1 

37 

not taking extract. 


All the patients suffering from pernicious anemia -were treated 
by means of a liver diet, liver extract, or both. Unless otherwise 
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specified, liver diet consisted in the administration of a well-bal- 
anced diet which included 250 gm. of raw or lightly cooked liver 
daily. The liver extract used in the great majority of the cases was 
that prepared by Eli Lilly & Co. (No, 343). The administration 
of adequate quantities of liver or liver extract was followed by a 


Table II. — Size and Hemoglobin Content of Red Corpuscles in Sprue. 


Case 

No. 

Red blood cells in millions 
per c.mm. 

Mean cell diameter, n. 

Mean cell thickness, /i. 

Mean corpuscular volume, 

CU. li. 

Mean corpuscular hemo- 
globin, micromicrograms. 

Mean corpuscular concen- 
tration, per cent. 

Remarks. 

48 

1.72 

8.90 

1.73 

108 

36 

33 

White male, 70 years, typical sprue. 


1.60 

• • « 

• • • 

121 

38 

32 

Liver diet and extract (iii vials daily) 4 days. 


1.46 

9.76 

1.77 

132 

40 

30 

it tt ti it u 


2.04 

• • • 


134 

38 

28 

it u f ' u i( n 


2.69 

• • • 

« • • 

118 

31 

26 

it (( it ii 20 


3.06 

• • « 

• • • 

117 

30 

26 

ti it a tt 22 ** 


3.12 

8.99 

1.89 

121 

34 

28 

tt it tt tt 2Q ti 


3.76 

• • • 

• • • 

104 

34 

33 

ft tt tt tt tt 


4.16 

• • • 

• « • 

99 

31 

31 

it' tt tt tt tt 


6.06 

8.38 

1.51 

83 

29 

35 

Liver diet only 86 “ 


4.68 

• • • 

♦ • • 

94 

32 

34 

“ “ 134 “ 


5.28 

8.13 

1.79 

93 

31 

33 

Liver, 250 gm., 3 times a week 225 “ 


6.32 

• • » 

4 • • 

88 

29 

33 

« « « « 353 « 

64 

3.03 

8.66 

1.96 

116 

40 

34 

White male, 40 years, typical sprue. 


3.11 

• • • 

• • 4 

127 

41 

33 

Liver extract (ii vials t.i.d.) 17 days. 


4.60 

• . . 

4 4 4 

94 

34 

36 

tt tt tt 22 


5.52 

. • . 

4 4 4 

82 

29 

35 

Liver diet, 166 days. 


4.98 

8.06 

1.82 

92 

33 

36 

“ 323 “ (mild bronchitis at present) . 

73 

0.62 

- . 

4 4 • 

160 

58 

38 

White male, 63 years, typical sprue; given liver diet. 


6.43 

« • . 

4 4 

78 

28 

36 

Returned after 5 months for check-up. 


5.04 

• . . 

4 4 4 

82 

29 

35 

Blood reexamined after 6 months. 

108 

2.16 

• • . 

4 4 4 

132 

46 

35 

White male, 43 years, typical sprue: bad recovered 
year ago from similar condition on liver diet but ha 
discontinued treatment. 


2.11 

9.16 

1.82 

120 

40 

33 

Three days later; treatment not yet instituted. 


2.45 

. . . 

4 . . 

118 

38 

31 

Raw pancreas (300 gm. daily) 1 day. 


2.52 

. . . 

4 4 4 

131 

41 

32 

“ “ 7 days. 


2.45 



115 

36 

30 

« « “ 

Developed bronchopneumonia and died. 

4 

4.09 

8.64 

1.68 

98 

32 

32 

White male, 36 years, sprue of moderate severity. 


3.72 

8.27 

1.91 

102 

27 

27 

"Sprue” (high-protein) diet 24 days. 


4.06 

. . . 

4 4 . 

94 

30 

32 

Sprue diet with liver 55 “ 


4.43 

8.04 

1.87 

96 

32 

33 

Liver diet 69 “ 

Discharged; improved. 

53 

2.64 

. . . 

4 4 4 

114 

35 

33 

White male, 48 years, typical sprue. 


3.24 

. . . 

4 4 4 

115 

39 

36 

"Sprue” (high-protein) diet 15 days. 


3.51 


4 4 4 

101 

33 

33 

“ " “ 30 “ 


3.07 

. . . 

4 * 4 

114 

39 

34 

“ “ “ 75 “ Discharged. 

47 

3.30 

. • . 

4 4 4 

110 

38 

35 

White male, 49 years; sprue, untreated. 

130 

3.05 

9.33 

1.75 

117 

35 

33 

White male, 37 years; tj^ical sprue. 
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rapid and charactp-istic remission. A change from adequate to 
insufficient quantities of liver, as occurred in Case 94, was associated 
with a slowing up in the rate of recovery. Remission was also 
unfavorably influenced by the presence of infection (Case 83). As 
these phenomena have already been adequately commented upon 
in the literature, they will not be discussed here. 

Three of the patients suffering from sprue were treated by means 
of liver diet and liver extract. The response in these patients was 
in every way similar to that observed in pernicious anemia. Another 
(Case 108), a man who had a year before been successfully treated 
for what was apparently the same condition by means of a lii^er 
diet but had suffered a relapse probably because he had taken no 
liver for nine months, was given 250 to 500 gm. of raw pancreas 
daily. The response, both as regards symptoms and blood, was 
not as marked as might have been expected to follow the adminis- 
tration of similar quantities of raw liver. Unfortunately the patient 
developed bronchopneumonia and died. An autopsy could not be 
obtained. 

Two other patients suffering from sprue (Cases 4 and 53) were 
given “sprue diets” containing 55 gm. each of liver and pancreas 
daily. Although both were symptomatically somewhat improved, 
the blood indicated that comparativelj’^ little real impro\''ement 
had taken place. When an adequate amount of liver was included 
in the diet of one of these patients (Case 4), definite improi'ement 
took place. 

I. The Volume and Thickness of the Red Corpuscle. That cor- 
puscular volume values sufficiently greater than normal to be of 
value in facilitating diagnosis are found in pernicious anemia, is 
suggested by the fact that, in 16 individuals first examined at various 
stages of the disease, mean corpuscular volume values ranging from 
164 to 96 cu. n and averaging 116 cu. n were found. The red cell 
counts in these individuals ranged from 0.59 million to 4.03 million 
per cubic millimeter. Likewise in 8 patients suffering from sprue 
of all degrees of severity, as is indicated by their red cell counts 
which at first examination ranged between 0.62 million and 4.09 
million per cubic millimeter, the corpuscular volume values ranged 
between 160 cu. n and 98 cu. n. 

That the mean volume of the red cells in pernicious anemia and 
sprue is correlated to a marked degree ydth the red cell count, being 
as a general rule greater the lower the red cell count, is obvious from 
even a cursory examination of the values listed in Tables I, II and 
III. This relationship may be expressed mathematically by the 
correlation coefficient which for 100 blood examinations in the 
16 cases of pernicious anemia and 8 cases of sprue is 0.6980 
=±=0.0346. The correlation between mean corpuscular volume and 
number of red corpuscles is linear, since the correlation ratio is not 
significantly greater than the correlation coefficient (see Table IV) 
(see Pearl®). 
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Table III.— Values op Physical Constants at Various Levels op Red Cell 

Count. 


Number of red cells, 
millions per c.mm. 

Number of 
cases. 

Corpuscular 
volume, cu. 

Corpuscular 
hemoglobin, 7T. 

Corpuscular 
concentration, 
per cent. 

Per- 

nicious 

anemia. 

Sprue, 

Per- 

nicious 

anemia. 

Sprue. 

Per- 

nicious 

anemia. 

Sprue. 

Per- 

nicious 

anemia. 

Sprue. 

00 to 0.99 . . . 

5 

1 

121 

160 

42 

58 

35 

38 

1.00 to 1.99 . . . 

19 

3 

117 

120 

39 

38 

35 

32 

2.00 to 2.99 . . . 

12 

8 

108 

123 

32 

38 

30 

31 

3.00 to 3.99 . . . 

15 

11 

94 

113 

31 

35 

33 

32 

4.00 to 4.99 . . . 

12 

7 

89 

95 

29 

31 

33 

35 

5.00 to 5.99 . . . 

1 

6 

79 

84 

30 

29 

38 

35 


Table IV. — Zero-order Correlation Coeppicibnts and Ratios. 


Characters 

correlated. 

Correlation 

coefficient. 

Corre- 

i 

Cor- i 
reoted j 


1 

1 

lation 

1 ratio. 

corre- 

lation 

ratio. 

VffAj/N ± 

* 0.67419/ VN. 

1 

II 

i 

No. of R.B.C. and 
oorp. vol. . 

-.6980 .0346 

.7784 

.7528 

.3317 =fc .0675 

.1185 =*= .0439 

No. of R.B.C. and 
corp. hb. 

-.6390 .0399 

.7510 

.7218 

.3317 =*= .0675 

.1555 .0473 

No. of R.B.C. and 
corp. cone. . 

•4-.0066 ± .0675 

.4475 

.3185 

.3605 =fc .0675 

.1191 * .0372 

Corp. vol. and corp. 
hb 

-}-.8537 .0184 

.8840 

,8718 

1 

.3317 =*= .0675 

.0528 =t .0315 

Corp, vol . and corp. 
cone. 

1 -.2276 ± .0521 

.4464 

.3200 

.3605 ± .0675 

.1474 ± .0449 

Corp. hb. and corp.! 
cone. . . . j -f .2353 ± .0638 

.4520 

.3255 

.3605 ± .0675 

.1489 ± .0447 


The usefulness of mean values for the size of red cells as an aid in 
differentiating the anemias has been questioned by some investi- 
gators because, they argue, unusually small as well as abnormally 
large red cells are found in such conditions as pernicious anemia 
and sprue. These investigators feel that the variations in the size 
of the cells may be such as to equalize one another and that in 
many instances no noteworthy average alterations in size from 
the normal may be noted. This objection is valid for mean cell 
diameter values. Thus Price-Jones^° states that, “an excessive 
variability is even more constant in pernicious anemia than a high 
mean diameter,” and he reports a number of values for mean diame- 
ter during the stages of relapse which certainly are not significantly' 
greater than normal. However, in marked contrast to the uncertain- 
ness of mean diameter values, in all the cases of pernicious anemia 
and sprue examined by^ the vTiter during the stages of relapse, mean 
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corpuscular volume values significantly greater than normal have 
been found. Likewise Haden* reported an average volume of 128 
cu. .M with values ranging from 163 to 108 cu. /z in 20 cases of per- 
nicious anemia, and Gram" found in 10 cases values ranging from 
136 to 94 cu. (I and averaging 117 cu. /i. In 8 cases Mills^^ reported 
values ranging between 135 and 95 cu. ju but in 2 other cases he found 
values below 95 cu. ii. In 1 of these patients a mean corpuscular 
volume of 90 cu. and a red cell count of 0.67 million were found, 
while in the other a mean volume of 88 cu. jn and a count of 3.06 
million are reported.* Mills’ lower values are partially accounted 
for by the fact that he apparently made no correction for the shrink- 
age in cell volume which results from the use of crystals of potassium 
oxalate as an anticoagulant. 

The finding in pernicious anemia and sprue of mean corpuscular 
volume values greater than normal can be explained by the hypo- 
thesis that any alteration in the size of the red corpuscle occurs in 
all dimensions. As a consequence, any alteration in size which 
may be too slight to be considered significant when only one dimen- 
sion, such as diameter, is measured, can be readily observed when a 
value which expresses alterations in all dimensions, is determined. 
By the measurement of corpuscular volume, variations in corpus- 
cular thickness as well as in all diameters of the cell, are estimated. 

Values for mean corpuscular thiclcness, estimated indirectly from 
mean corpuscular volumes and mean diameters in the manner 
already described, support this hypothesis. Gram" found an 
average cell thiclcness of 1.84 in 8 normal individuals, an increase 
in thickness in pernicious anemia and a decrease in the microcytic 
anemias. In 7 instances in which both mean . corpuscular volumes 
and mean diameter were normal, I found values for mean thiclcness 
ranging from 1.53 to 1.78 n and averaging 1.66 /x. In pernicious 
anemia and sprue the values were distinctly greater than this during 
the stages of relapse (Tables I, II). These values contradict 
Emmons"® statement that; “the pathologically enlarged cells that 
occur in pernicious anemia seem to imdergo no increase in thick- 
ness.” It maj^ be here noted that Ponder’s^ measurements of the 
red cells of various mammals contradict Emmons’ finding that the 
tliickness of the red cells of different species of mammals is nearly 
the same in all cases. 

In Chart I are shown the relative increases in mean corpuscular 
volurhe and mean diameter as found in 32 determinations m W 
cases of pernicious anemia and 5 cases of sprue. The increases in size 
have been calculated in each case in proportion to the mean normal 
corpuscular volume (82 cu. m) and tlie mean diameter (7.9 n) for 
this locality’’, and are expressed as per cent in proportion to these 


* The values in cubic microns are derived from ^’alues reported by Haden and 
Mills in cubic centimeters X lO-"'. 
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normal values. Tins figure illustrates graphically tlie opinion 
already expressed, namely, that the deviations of mean corpuscular 
volume from normal are very great during the severe stages of 
pernicious anemia and sprue when the red cell count is low, whereas 
values for mean diameter are increased only to a small and fre- 
quently insignificant degree. 

Table V. Mean Valves for Corfbscular Diameter, Thickness and Volume 
IN Pernicious Anemia and Sprue. 


Red cell count. 

Number of 

Mean 

Mean 

Mean 

determina- 

diameter. 

tluckness 

volume, 

millions per o.mm. 

tions. 

M. 

a. 

cu. 

0 to 0.99 

4 

S.69 

2.10 

126 

1.00 to 1.99 

10 

8.73 

2.01 

119 

2,00 to 2.99 

6 

8.63 

1.93 

111 

3.00 to 3.99 

5 

8.58 

1.87 

108 

4.00 to 4.99 

5 

8.25 

1.75 

93 

S. 00 to 5.99 

2 

8.26 

1.65 

88 


Discussion. The results presented in this paper clearly indicate, 
I believe, that the calculation of mean corpuscular volume offers for 
the detection of macrocytosis a method which is both simple and 
reliable. It is obviously essential that accuracy be observed in the 
determination of the red cell count and the volume of packe’d red 
cells from which corpuscular volume is calculated. When reason- 
able care is observed, both these determinations can be made with 
relatively great precision. In the past much reliance has been placed 
in the diagnosis of pernicious anemia on the relative amounts of 
hemoglobin and red cells (color index). It has frequently been 
pointed out that the generally employed metliods of hemoglobin 
estimation are very inaccurate and unreliable. The volume of 
packed red cells, on the other hand, can be determined with very 
much greater accuracy.® It follows that, as long as methods of 
hemoglobin determination remain as inaccurate as they now are, 
a method for the detection of macrocytosis whicli depends on volume 
determination is of particular value. 

As compared with cell diameter measurements, corpuscular 
volume determinations are simple and, since variations in volume 
depend on alterations in all dimensions, they are more useful in 
detecting average variations in the size of the red cell. It is true 
that this method affords no conception of the variation in the size 
of the cells of a single sample. Such information is undoubtedly 
very valuable and when it is necessary to have exact knowledge in 
this respect the calculation of corpuscular volume certainly cannot 
replace the measurement of the diameters of a large number of 
cells. Information concerning variation more e.xact than can be 
gained by a few minutes’ examination of a stained smear is, Jiow- 
ever, rarely necessary in clinical work. In the great majority of 
instances, the calculation of corpuscular ^'oIume can take the place 
of a time-consuming and tedious laboratory procedure. 
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Two questions concerning corpuscular volume tliat now arise 
may be stated as follows: 

1. Are values for corpuscular imlume greater than 95 cu. n found 
only in pernicious anemia or sprue? 

2. Can any differences between these two diseases be detected 
with the aid of corpuscular volume determinations? 

The latter question is readily answered. In so far as can be 
concluded on the basis of the small number of cases here observed, 
no differences between these two diseases in respect to the mean 
volume of the cells have been noted. In reply to the first question 
it may be said that, in the course of some 400 or more similar blood 
examinations in 140 patients suffering from a large variety of dis- 
eases, corpuscular volume values of 95 cu.ju or more have been 
repeatedly found, in addition to the 24 cases of pernicious anemia 
and sprue here presented, in only 7 individuals. In 3 of these 
patients the diagnosis of pernicious anemia or sprue suggested 
itself because of the symptoms and signs but a final diagnosis which 
fulfilled the criteria already mentioned could not be made, in 1 
case because of lack of cooperation on the part of the patient, and 
in the other 2 because the response to liver therapy was indefinite. 
In one of these the presence of a low-grade erysipeloid infection of 
the leg was probably responsible for the inadequate response to 
liver therapy since the blood picture returned to normal as the 
infection cleared up and liver therapy was continued. Two other 
patients were suffering from syphilis of the gastrointestinal tract. 
Another patient, a woman in the sixth month of pregnancy, pre- 
sented an anemia of the “pernicious” type. The last patient was 
a man whose blood was examined a few hours after a large hemor- 
rhage from a gastric ulcer. The subject of macrocytosis in condi- 
tions' other than pernicious anemia or sprue will be considered in 
detail when more material has been gathered. The present material 
suggests that values for corpuscular volume greater than normal 
are rarely found in other than these two diseases and, when found, 
differentiation is usually readily made on the basis of the other 
findings. Very high values have been observed only in pernicious 
anemia and sprue. In the 4 cases mentioned above as probably 
being neither pernicious anemia or sprue the highest corpuscular 
volume observed was 116 cu./n, while the majority of the values 
ranged between 95 and 105 cu. (i. 

II. The Hemoglobin Content of the Red Corpuscle. Like the values 
for mean corpuscular volume, abnormally high values for mean 
corpuscular hemoglobin were found in the stages of relapse of per- 
nicious anemia and sprue. That these were sufficiently greater 
than normal to be significant in diagnosis is indicated by the fact 
that, at the first examination of the 16 patients suffering from per- 
nicious anemia, values for corpuscular hemoglobin ranging from 
50 to 31 yy and averaging 39 yy were found. Likewise in the 8 sprue 



230 ■«^NTKOBE': ERYTHKOCYTE IN ANEMIA 

patients values ranging from 58 to 32 77 and averaging 40 77 were 
found. The results of the blood examinations are presented in detail 
in Tables I and II. 

^ The values for mean corpuscular hemoglobin were on tlie whole 
highly correlated with the red cell count. The sign of correlation 
was negative; that is, the lower the cell count, the greater were the 
values for mean corpuscular hemoglobin. The coefficient of cor- 
relation between these two characters was -0.6390 ± 0.0399, 
which is slightly less than that for number of red cells and corpus- 
cular volume. Considering probable errors, however, this difference 
can scarcely be considered significant. Although the correlation 
ratio is greater than the correlation coefficient and f = 7 J-— r- is 
somewhat more than three times its probable error, since this value 
does not take account of the effect of tlie number of arrays on tlie 
value of the correlation ratio, it can be concluded tliat probably the 
correlation of corpuscular hemoglobin and number of red cells is 
linear.® The mean values found at various le^'els of the red cell 
count in pernicious anemia and sprue are shown in Table III. 

In comparison witli the variations in the values for corpuscular 
volume and corpuscular hemoglobin, the values for corpuscular 
concentration showed relatively little fluctuation. Thus, at tlie 
first examination of tlie 16 cases of pernicious anemia corpuscular 
concentration values ranging from 29 to 37 per cent and averaging 
34 per cent were found, and in the 8 sprue patients these I'^alues 
ranged from 32 to 38 per cent, also averaging 34 per cent. Again, 
in marked contrast to the high degree of correlation between number 
of red cells and corpuscular volume or corpuscular hemoglobm, is the 
striking lack of correlation between number of red cells and cor- 
puscular concentration. This is clearly evident from inspection of 
Tables I, II and III, and is indicated by the coefficient of correlation 
between these two variables, 4-0.0066 = 2 = 0.0675, which is less than 
its probable error. Although tlie correlation ratio for these two 
characters is high (Table IV) this ratio w hen corr ected for the 
influence of number of arrays is less than JN, which is the 

mean value of the correlation ratio in samples from an uncorrelated 
population (see Pearl®). 

The correlation between corpuscular concentration and corpus- 
cular volume and corpuscular hemoglobin, respectively, is indicated 
by the values presented in Table The coefficient of correlation 
for corpuscular volume and corpuscular concentration is more than 
4 times its probable error and is therefore significant. The sign of 
correlation is negative and the coefficient is small. This means that, 
judging by the material here presented, the concentration of hemo- 
globin in "the red corpuscle is to a small extent inversely related to 
the volume of the corpuscles in pernicious anemia and sprue. It 
will be noted that the correlation ratio, when corrected for the influ- 
ence of number of arrays, is less than the mean correlation ratio 
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nppvem io corpuscular ryjnccntrati'oTi arifl 

clllicr norptimiUr volume or w/piiscular hemoglobin. 

In nuirkvl cjmirA^.i to this lack of signlficfint correlation Is the 
high value for the coeff/elent of comJatlon bf;tv/ceri corpuscular 
voiujue arul corpu-icular hernoglohln (-fO.8537 0.0184). ^lie 

corrcefA'4 co/relatlon ratio Is also lilgh n’able IV; and Is significantly 
greater than hutf *= yy^ - is gearwdy greater than 

iPi probable error, v/hieh means that the correlation betv/een cor- 
])uscular volume ajid corpuscular hemoglobin Is line?rr. 

'J'lie meati, joc/Yuiti, stondard deviation and coefficient of varia- 
tion for tiumher of rwl wrpuscle-<5, corpuscarlar volume, corfjuscular 
licmoglobin and corpuscular eonwntration of the lOD pernicious 
amania atid s]jrue blood samples are shown in 'i’able VI v.'here they 
are comjyared v/ith tlu; variation constants for 100 young men, 
nineteen to thirty y^atrs, of age, previously reported by me.’* The 
val lies for healthy young men may, for the purpose of this comparison, 
serve as an index of the normal although the patients studied v/ere 
uniieleeted as regards sex or age. Most striking in the comparison 
of the vah/C'S presenfed in the tohle are the great differences in the 
variation rsuisOuits for number of red corpuseles, corpuscailar volume 
ami eorjuiseiilar hemoglobin in health and disease, as compared 
v.'ith the similarity in the values for eorpuseular concentration, 
Omsiderlng prohahle errors, it may be said that the mean, median, 
'•(atidard deviation and cyieffieient of variation for eorpusrnilar 
com.'entration in the 100 healthy young men and in the cases of 
pernicious anemia and sju-ue are ccjual, 
pistussion. 'J'v/o eonclnsions stand out rpiite clearly in the anal- 
ysis of the daOi ln-.rc presented. The first of these is concerned with 
the high degree of correlation between the size of erythrocytes in 
pernieioiis anemia and sprue and the amount of hemoglobin they 
contain ('eorpuseular hemoglobin). Variations in coiymscular 
volume are on the v/hole am.-urately paralleled by variations in 
f orpiiS'CiiIar Iiemoglolnn, inereases in size being associated with 
himilar, although somrd.iim;;} .somewhat less marked, increases in 
Immoghihin eonterit, 'J'he eoefneicrit of correlation between eor- 
IiU'.c'iilar volume ami corjniscular hemoglobin is very high, A 
s imilar paralleli'im Ijet.wcf;)) variations in these two eharaeter.s has 
hcs'ii iiotod not. only in the 7 eases of uiaeroeyfic anemia already 
im iitiomd as not, la.-ing definitely diagnosed as j;ernieioiif; anemia 
or -.prue or definitely k.tiowii to he due to other muises, but has been 
noted as well in a large number of anemias of other types,"'' 
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Table VI. VAELiTiON- Coxstants in* 100 Healthy Males axd in 100 Determin- 
ations IN Pernicious Anemia and Sprue Compared. 


Variation constants. 

Mean. 

Median. 

Standard 

delation. 

Coefficient of 
variation. 

Xumber of red corpuscles 
X W: 

100 healthy males 
Pernicious anemia and 







5.854 

=!= 0.037 

5.770 

± 0.04G 

0.548 =t .020 . 

j 

9.30% ± 0.43 

sprue .... 

Corpuscle volume, cu. fi: 

2.955 

=t 0.199 

3.0C3 

± 0.250 

1.354 ^ .005 1 

45.82% ± 2.0 

lOO healthy ma!{^ 
pernicious anemia and 

79.9 

— 0.5 

SO.C 

=i= 0.0 

7.2 ± .3 j 

9.00% ± 0.43 

sprue .... 

Corpuscular hemoglobin, ' 

lOG.G 

— <’■2 

104.9 

± 9.0 

17.0 ± .8 j 

15.94%, ± 0.78 

rr: 

100 health^’ males 
Pernicious anemia and 

27.38 

± 0.17 

28.09 

± 0.21 

2.51 ± .12 , 

9.18%, ± 0.43 

sprue 

35.02 

i 2.37 

34.17 

± 2.98 

5.90 ± .28 1 

10.00% ± 0.78 

Corpuscular concentra- 





tion, per cent: 

100 healthy males . | 
Pernicious anemia and 

34.4 

A 0.2 

34.0 

=i= 0.3 

2.9G .14 j 

8.00% ± 0.43 

sprue . . . . ! 

33.3 

2.2 ' 

33.4 

2.7 

2.78 ± .13 ' 

i 

8.33% ± 0.38 


The second observation is concerned with the ^'alues for corpus- 
cular concentration. The remarkable lack of correlation between 
corpuscular concentration and the other variables here considered, 
and the relative lack of variation in this character generally, is 
worthy of speculation. As will be seen from inspection of the data 
presented in Tables I, II, III and VI, the values for corpuscular 
concentration remained on the whole remarkably well within the 
range of variation noted in normal individuals. It is noteworthy 
that none of the values are greater than those which have been 
observed in normal individuals and therefore bear out the conten- 
tion that, at least as far as can be determined by present methods, 
the red corpuscle does not become “supersaturated” with hemoglobin 
in pernicious anemia or sprue. -4gain, few of the values for corpus- 
cular concentration were lower than normal. These low values will 
be discussed again later. On the whole it may be said that the changes 
in the red corpuscles in these cases of pernicious anemia and sprue 
were in the nature of increases or decreases in size with generally 
parallel changes in the amount of hemoglobin contained in the cells 
and a remarkable constancy' in the values for corpuscular concen- 
tration. 

Work in progress at the present time suggests that generall\' in 
the anemias significant alterations in the red corpuscles are in the 
nature of changes in size with parallel alterations in their hemo- 
globin content and a remarkable constancy in their concentration 
of hemoglobin. From the observations so far made it appears that 
this tendency to constancy in corpuscular concentration is onl}' dis- 
turbed when there is a constant drain on the hemoglobin of the body 
as occurs in chronic hemorrhagic anemia.*® 
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Regression Equations. From the correlation coefficients presented 
the following regression equations have been derived: „ , 

Mean corpuscular volume = 132.6 - (8.8 X number of red 

^°Mean corpuscular hemoglobin = 43.3 - (2.8 X number of red 

Mean corpuscular concentration = 33.2 -f (0.01 X number of 
red corpuscles). 


Table VII. — CoRPUscuiiAR Constaots Calctjiateb from Regression Equations 
COMPAHED WITH OBSERVED CONSTANTS (CaSE 80). 


Corpuscular 
volume, cu. m- 


Number of 


. 

red cells. 

Calcu- 

Ob- 

X 10'. 

lated. 

served. 

1.28 . . . 

. 121 

104 

1.24 . . . 

. 222 

97 

1.45 . . - 

. 120 

135 

1.93 . . . 

. 116 

133 

2.72 . . . 

. 109 

105 

3.21 . . . 

. 104 

106 

3.78 . . . 

. 99 

100 

4.07 . . . 

. 97 

90 

4.09 . . . 

. 91 

87 

4,C5 . . . 

. 92 

87 

5.38 . , . 

. 85 

79 


Corpuscular 

Corpuscular concentration, 

hemoglobin, yy. per cent. 


Calcu- 

> 

Ob- 

Calcu- 

Ob- 

lated. 

served. 

lated. 

served. 

40 

37 

33 

36 

40 

35 

33 

36 

39 

39 

33 

29 

39 

39 

33 

30 

36 

33 

33 

31 

34 

32 

33 

30 

33 

32 

33 

32 

32 

28 

83 

30 

30 

28 

33 

32 

30 

30 

33 

34 

28 

30 

33 

38 


In Table VII the corpuscular constants observed in one of the 
patients suffering from pernicious anemia (Case 80) are compared 
with the values for these constants calculated from these regression 
equations. It will be seen that the observed and calculated values 
for corpuscular volume and corpuscular hemoglobin agree remark- 
ably Avell except during the severe stages of anemia. On the other 
liand, there is no parallelism whatever between the fluctuations in 
corpuscular concentration and. the calculated values for this vari- 
able. This table illustrates in concrete form the remarkable correla- 
tion between the red cell count, and therefore the degree of anemia, 
and the volume and hemoglobin content of the red corpuscles in 
pernicious anemia and sprue and the apparently total lack of rela- 
tion between tlie cell count and the concentration of hemoglobin in 
the red corpuscle. 

The lack of agreement in the &st four calculated and observ'ed 
.values for corpuscular volume in -Table VII is interesting and impor- 
tant. Chartll is a scatter-diagramillustratingthecorrelation between 
number of red cells and mean corpuscular volume in all the cases of 
pernicious anemia and sprue. There is obviously much more scatter 
lielow the level of 2,000,000 red cells than there is above this x-alue 
and on the wliole it appears that there is much more correlation 
between corpuscular \-olumes and red cell counts at higher levels 
of the cell count than there is at low levels. Tlie relative lack of 
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correlation in these values in the severe stages of anemia probably 
reflects the marked anisocytosis at this time, a factor which gradu- 
ally disappears as the anemia becomes less severe. It is noteworthy 
that in none of these instances was the presence of small and dis- 
torted cells in the blood suflicient to reduce the values for mean 
corpuscular volume below 95 cu. n during stages of moderate or 
severe anemia. 



Chakt II. — Correlation of mean corpuscular volume and red cell count in per- 
nicious anemia and sprue. The black dots are the individual observations. The 
crosses are the means of the observed red cell arrays (observed regression of red cell 
count on corpuscular volume). AB is the calculated regression of red coll count on 
corpuscular volume. The circles are the mepns of the observed corpuscular volume 
arrays (observed regression of corpuscular volume on red cell count). CD is the 
corresponding calculated regression line. X X gives the location on the corpuscular 
volume scale of the mean of all the 100 corpuscular volumes. W gives the location 
on the red cell count scale of all the 100 cell counts. 


III. The Influence of Liver Therapy on the Volume and Hemoglobin 
Content of the Red Corpuscle. The variations in the volume and 
hemoglobin content of the red corpuscle associated with the remis- 
sions induced by liver therapy in typical cases of pernicious anemia 
and sprue are illustrated by Charts HI and Alterations in 
number of red cells, average cell diameter, and mean corpuscular 
volume, corpuscular hemoglobin, and corpuscular concentration 
are measured in proportion to the normal mean values for each of 
these characters, all variations being expressed as per cent of normal. 
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The decrease in the size and hemoglobin content of the red cells as 
improvement takes place and the striking relationship between 
these characters and the red cell count, so characteristic of all the 
cases of pernicious anemia and sprue, are clearly demonstrated. 



The preliminary increase in the mean size and hemoglobin content 
of the red corpuscle preceding the later decrease in these values, 
shown in Charts III and was noted in 6 of 8 cases of pernicious 
anemia and sprue in which a sufficient number of determinations 
was made for sucli observations to be possible. Although in one 
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of these cases the increase in mean corpuscular volume coincided 
with a slight preliminary fall in the red cell count during the first 
few days of liver therapy, in 5 of the 8 cases the increase in size 
occurred in spite of a rising cell count. Unfortunately reticulocyte 
counts were made at frequently repeated intervals in only 2 cases. 



In these cases the peak of the reticulocyte curve coincided with the 
maximum value for mean corpuscular volume. The data at hand 
are insufficient to draw any conclusions concerning the cause of this 
preliminary increase in corpuscular volume, but the recent report 
by Persons^' that the reticulocytes in pernicious anemia are dis- 
tinctlv laraer than the adult blood cells suggests that the association 
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of maximum corpuscular volume values with the peak of the reticu- 
locyte curve in these cases may have been causal rather than coinci- 
dental. The disappearance of small poikilocytes from the^ blood 
stream as improvement takes place may also be a factor in this 
rise. 

The variations in corpuscular concentration are of interest. It 
will be seen from inspection of Charts III and IV that there was a 
definite decrease in the values for corpuscular concentration during 
the early stages of liver therapy. This decrease occurred at the 
time when the increase in the number of red corpuscles and the 
changes in their size were taking place most rapidly. In 5 of 6 
cases of pernicious anemia and sprue first examined at a time of 
severe relapse, as indicated by the low red cell counts, a similar 
marked reduction in the values for corpuscular concentration fol- 
lowing liver therapy was observed. It is noteworthy that the, 
response to liver therapy is most rapid and most marked in just 
such cases. On the other hand, in 2 patients first examined at a 
time when the red cell count was relatively high, no such reduction 
in corpuscular concentration following liver tlierapy took place. 
This suggests that in the stages of severe relapse the response to 
appropriate therapy is so sudden and rapid that either the newlj’-- 
formed cells are produced so rapidly that they are filled with inade- 
quate amounts of hemoglobin, or the supply of pigment in the body 
is soon exhausted by the rapid blood regeneration. Although it is 
well loiown that large pigment deposits are present in the liver, 
spleen, kidney and other organs in the stages of relapse it is not 
known whether this pigment may be mobilized rapidly or is present 
in sufficient quantity to meet with the requirements of unusually 
active blood regeneration. These findings suggest that the admin- 
istration of iron along with liver therapy in pernicious anemia and 
sprue may have a rational basis. Two patients (Cases 91 and 122) 
who were given Blaud’s pill, 1 gm. daily, in addition to the liver 
therapy, did not show as marked a reduction in corpuscular con- 
centration values as was noted in those to whom no inorganic iron 
was administered. In all the cases in which a marked reduction 
in corpuscular concentration took place in the earl 3 ’^ stages of liver 
therapj% these values returned to normal at the time when blood 
regeneration became less rapid. 

Summary and Conclusions. A series of 100 blood examinations 
has been carried out in 16 cases of pernicious anemia and 8 cases 
of sprue, of all degrees of severity and at varj'ing intervals during 
remissions induced bj^ liver therap 3 ^ Mean corpuscular volume, 
corpuscular hemoglobin, and corpuscular concentration were 
determined at each .examination and in 32 instances cell diameter 
and mean corpuscular thickness were measured as well. As a result 
of these determinations the following conclusions seem justified. 

1. The mean volume (mean corpuscular volume) and the hemo- 
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globin content (mean corpuscular hemoglobin) of the red corpuscles 
in pernicious anemia and sprue are significantly greater than normal 
during tlie stages of relapse of these diseases. The deviations of 
these values from the normal are of such magnitude and occur so 
constantly that they afford a simple and readily available aid in 
diagnosis and are useful in observing the alterations in the size and 
hemoglobin content of tlie red corpuscle which are associated with 
remission and relapse in these ‘diseases. 

2. Increases in mean corpuscular volume are of much greater 
magnitude than corresponding increases in average cell diameter 
and therefore the determination of mean corpuscular volume offers 
the more useful means of estimating variations in the mean size of 
the red cells. Even during the period of severe anemia at a time 
when numerous small and distorted cells are to be found in tlie 
blood, corpuscular volume values which were significantly greater 
than normal were constantly found. The greater value of mean 
corpuscular volume as compared with mean cell diameter determina- 
tions is explained by the fact that increases in the size of red cor- 
puscles in all dimensions are observed when the mean corpuscular 
volume is calculated. 

3. Both mean corpuscular volume and mean corpuscular hemo- 
globin are highly correlated with the red cell count in pernicious 
anemia and sprue. The correlation is linear and the sign of correla- 
tion is negative; that is, high values for these constants are found 
when the cell count is low and lower values are observed as the cell 
count rises. The correlation between mean corpuscular volume 
and the cell count is less marked in the severe stages of anemia 
than when the anemia is less marked (red cell count above 2 million), 
probably because of the presence of large numbers of small and dis- 
torted cells in the blood stream at such a time. 

4. The upper limit of normal mean corpuscular volume has been 
arbitrarily fixed at 95 cu. n. Higher values than this have rarely 
been found in conditions other than pernicious anemia or sprue. 

5. In marked contrast to the values for corpuscular volume and 
corpuscular hemoglobin the concentration of hemoglobin in tlie red 
corpuscles showed no correlation whatever with the red cell count. 
Neither was there noteworthy correlation betv’een corpuscular 
concentration and either corpuscular volume or corpuscular hemo- 
globin. The variations in corpuscular concentration were small in 
extent and of little greater magnitude than has been observed in 
normal indiHduals. 

6. Abnormally high values for corpuscular concentration were 
not found at any time in the cases of pernicious anemia and sprue 
and no support has been found for the frequently repeated statement 
that the red corpuscles are supersaturated witli hemoglobin in these 
diseases. 

7. Low values for corpuscular concentration were found only at 
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the time of unusually active blood regeneration. The significance 
of this observation both as regards the pigment metabolism and the 
treatment of pernicious anemia and sprue, is briefly discussed. 

8. Mean corpuscular volume and mean corpuscular hemoglobin 
were highly correlated with each other. It appears that a sipifi- 
cant change in the blood in pernicious anemia and sprue is an 
increase in the mean volume and hemoglobin content of the red 
corpuscles. The increases in volume and in hemoglobin content 
tend, on the whole, to be parallel, with the result that the concen- 
tration of hemoglobin in the corpuscles is not significantly altered 
except under unusual circumstances. 
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HUMAN ELLIPTICAL ERYTHROCYTES. 
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and the Medical Clinics of the Strong Memorial and Rochester Municipal 
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Variations in the shape of the human red blood cells have been 
recognized for a long time. In most instances such variations show 
considerable diversitj’- and are associated with anemia, either of the 
primary or of the secondarj'- tjqie. In such conditions the deformity 
in shape is considered generally as one of the forms of manifestations 
of the anemic process. However, there are two recognized clinical 
conditions in which the poikilocytosis is of one definite type, is 
hereditary, and is not dependent upon any anemia whicli may be 
present. One of these conditions, so-called sickle-cell anemia, is 
well established in the literature. The red blood cells in this condi- 
tion are oval, elliptical and siclde-shaped. The sickle cells tjT^ically 
have long spinelike processes at their ends. The second example 
of an hereditary deformity in the red blood cells is much less well 
Icnown and has no definite name. It is characterized by the presence 
of elliptical and oval erythrocytes in the peripheral blood of other- 
wise normal individuals. It occurs in both white and colored 
subjects. The first report of this latter condition was made by 
Dresbach.® Since this time, several additional reports have been 
made.*- -■ *- During the past year 3 patients repre- 

sentative of this condition have been seen in the medical clinics 
of the Strong Memorial and Rochester Municipal Hospitals. It is 
the purpose of this paper to report the important data obtained 
from each of these subjects. All negative and irrelevant data are 
omitted in these reports. 

Case Reports. Case I. — A. W., Unit Iso. 130S2, an unmarried colored 
woman, aged forty-seven years, was admitted to the Rochester IMunicipal 
Hospital on June*?, 1930. She had active advanced pulmonary tubercu- 
losis as ewdenced by the history, the physical signs, the roentgenographic 
studies and an acid-fast strain of a sinear of the sputum. She had been in 
tWs hospital twenty-eight months prior to her final admission with acute 
genitourinary symptoms associated vith acute pyelitis and cystitis. 

Laboratory Examinations. At the time of her first entrj', her red blood 
cell count was 4,680,000 per c.mm. and her hemoglobin was 85 per cent 
(.Sahli). 'At that time her red blood cells, in Hayem’s solution and in a 
fixed smear stained with 'Wright’s stain, showed a marked tendency toward 
oval forms. At her last entry, the red blood cell count was 3,590,000 
per c.mm. The hemoglobin was 55 per cent (Sahli). The white blood cell 
count was 13,200 per c.mm. The differential count of a smear stained with 
Wright’s stain was: neutrophils, 85 per cent; Ij'mphocj'tes, 5 per cent; 




Fig. 1. — Microphotograph of an unstained sealed preparation of blood from Case I, 
A. W., at the end of one and a quarter hours. 



A. W., at the end of twentj’-four hours. 






Fig. 3. — Miorophotograph of a stained smear of blood from Case I, A. W. 



Fig. -1.— Microphotograph of an unstained scaled preparation of blood from Case H, 
B. M„ at the end of thirty minutes. 
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monocytes, 7 per cent; degenerated cells, 3 per cent. The reticuloc 3 de 
count was 1 per cent. It was noted that the red blood cells in tlm counting 
chamber in jBaj'em’s solution were markedly irregular, there being a large 
percentage of sausage-shaped cells. Accordingly, a fresh unstained prep- 
aration sealed with vaselin was examined. The red blood cells were prac- 
ticallj’’ all distorted in shape, over 90 per cent of the cells being either oval 
or elliptical in shape. All gradations between slightly oval and typical 
long narrow sausage forms were seen. The longest cells averaged about 
twice the diameter of a normal red blood cell and were about one-fifth 
as wide as long. The cells had blunt, rounded ends. A few scattered cells 
had very fine threadlike filamentous processes. No typical sickle cells were 
seen. There were a few microcytes but no macrocytes. There was no 
evidence of phagocytosis of the red blood cells. The preparation was 
saved and examined twenty-four hours later. There was no increase in 
the siclding phenomenon, the red blood cells showing the same morphologic 
changes as when first examined except that mild crenation had occurred. 
A fixed smear stained with Wright’s stain revealed the same tj^e of poikilo- 
cytosis of the red blood cells as was seen in the fresh preparation. Eepeated 
observations on fresh preparations revealed the same morphologic pecuh- 
arities of the red blood cells as were seen in the first preparation. Figs. 1, 
2 and 3 show t 3 T)ical areas from fresh and fixed preparations of this patient’s 
blood. A suspension of the patient’s blood was made in a normal saUne 
solution which contained 1.5 per cent of sodium citrate. One drop of this 
was put in a small chamber tlurough which carbon dioxid was passed for 
twenty minutes, as described by Hahn and Gillespie.® There was no 
change in the morphology of the red blood cells. This procedure was 
repeated with the same results. The bleeding time was one and a half 
minutes and the coagulation time six minutes. The clot retracted normally 
and was firm and elastic. There were no other abnormal laboratorj’’ 
findings of any note. 

Case II.— B. M., Unit No. 31110, a Russian Hebrew laborer, aged sixty- 
four j^ears, was admitted to the Rochester Municipal Hospital January 2, 
1930, with the chief complaint of “fainting spells.” These attacks began 
two years before admission to the hospital and followed an injury to the 
left temporal region. The physical examination revealed no findings of 
interest other than paUor of the nail beds, the mucous membranes and the 
skin. Roentgenographic studies showed no abnormalities of interest. 

Laboratory Examinations. The red blood cell count was 3,950,000 per 
c.mm. The hemoglobin was 45 per cent (Sahli). The white blood cell 
count ^vas 6500 per c.mm. A differential blood count was normal. The 
particular mdings of interest related to the morphology of the red blood 
mis, and the poikilocytosis was of the same type as that reported for 
base I. The number of abnormally-shaped cells was less than in Case I, 
the average number of typical sausage-shaped cells being 3 or 4 per oil- 
immersion field. The elliptical red blood cells tended to be sUgfitly longer 
than those seen in the blood of Case I and, in addition, typical sickle cells 
were seen at rare intervals. Five typical sickle cells were seen in one fresh 
preparation of the patient’s blood. Repeated observations gave essentially 
Hie s^e findings. Fig. 4 shows a tj’pical field in a fresh-sealed preparation, 
ifie Hahn and Gillespie® test and observations for latent sickhng were 
negative, iliere were no other noteworthy abnormal laboratory findings. 

Unstained specimens of blood from 4 children and 4 grandchildren of 
the patient were examined. Only 1 of the children of the patient showed 
wie same morpholo^c peculiarities of the red blood cells as the patient. 

^ ^Sed twenty-four 3 'ears. Her red blood cell count 
was 4,390^000 per c.mm. The hemoglobin was 80 per cent (Salili). The 



242 


LAWRENCE: HUJIAN ELLIPTICAL ERYTHROCYTES 


white blood cell count was 6900 per c.mm. One of the 4 grandchildren, 
whose blood was examined, showed a few oval red blood cells, but the 
changes were so slight that this subject could not be said to have the con- 
dition described as occurring in the patient. The other 3 grandchildren 
had red blood cells which appeared entirely normal. 

Case III. — L. A. B., Unit No. 27735, a white married woman, aged thirtj’'- 
five years, entered the Rochester Municipal Hospital on March 20, 1930, 
on account of pain in her back of five days’ duration. She had a past history 
suggestive of pulmonary tuberculosis which had been active eleven years 
prior to admission but had later become quiescent. No symptoms of 
activity of the pulmonary lesion had recurred until three months before 
her admission to the hospital, when she began to tire easily. Physical 
examination and Roentgen ray films of the chest revealed signs consistent 
with old pulmonary tuberculosis. An appendectomy was performed soon 
after admission to the hospital. Microscopic study of a section of the 
appendix showed findings which were diagnosed as “tuberculous and 
chronic appendicitis.” 

Laboratory Examinations, These were of interest only in regard to the 
blood. The red blood ceU count was 4,690,000 per c.mm. The hemoglobin 
was 65 per cent (Sahli). The wliite blood cell count was 11,800 per c.mm, 
A differential count made on a smear stained with Wright’s stain gave 
the following findings: Neutrophils, 91 per cent; Ijmiphocjdes, 4 per cent; 
monocjdes, 5 per cent. There were 0.8 per cent of reticulocytes. The 
red blood cells, both in fibced and fresh preparations, on repeated observa- 
tions presented essentially the same morphologic changes as those described 
for Case II, B. M. The blood of none of the relatives of this patient could 
be obtained for examination. 

Discussion. An analysis of the data from each of the 3 patients 
shows that the symptomatology could be ascribed to some organic 
disease and not to the poikilocytosis of the red blood cells. In other 
words, there was found in these patients no symptomatology which 
could be properly explained by the presence of elliptical and oval 
red blood cells in the peripheral blood. This, of course, is what was 
to have been expected, since it has been well shown that tliese cells 
occur as a result of a congenital defect in blood formation and may 
be found in otherwise normal individuals. In his original descrip- 
tion of the first subject known to have this blood picture, Dresbach® 
suggested that it was a congenital or developmental anomaly. He 
was unable to prove that the condition was actually transmitted 
as an hereditary characteristic as the only member of the subjects’ 
family that wms examined had normal red blood cells. However, 
later studies of this disorder by otlier investigators,^’ have 

shown that Dresbach’s suspicion of an hereditary factor was correct. 
This conception is borne out by the findings in the family of B. M. 
(Case H). 

All of the patients reported in this paper had a hemoglobin value 
and a red blood cell count which were below normal. However, it 
is of distinct interest that Case I, A. W., was seen twenty-eight 
months before her last entry to the hospital, at which time her 
hemoglobin value and her red blood cell count were both within 
normal limits. The appearance of her red blood cells at that time 
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was just as characteristic as it was when she was last seen. Hence, 
we have positive proof that in this instance the shape of the cells 
cannot be attributed to the anemia, and it does not seem^ likely 
that the organic diseases from which she was suffering at this time 
could have been responsible for this unusual blood picture. Unfor- 
tunately, no relatives of this subject could be located. The active 
pulmonary tuberculosis would seem to offer suflScient explanation 
for the secondary anemia which was present at the time of the 
last examination. Case II, B. M., had a well-marked secondary 
anemia. The presence of elliptical cells in the blood of one of his 
children is strongly suggestive evidence that the peculiar shape of his 
cells was not due to the anemia, which was thought to be secondary 
to a neoplastic growth. The morphologic changes in the red blood 
corpuscles of Case III, L. A. B., cannot be proved to be independent 
of the mild anemia which was present, since there were no observa- 
tions made of her blood when she had a normal level for her hemo- 
globin. And, further, the blood of none of her relatives was exam- 
ined. However, I do not believe this type of poikiloeytosis was due 
to j;he very slight anemia which this patient had. Abnormal varia- 
tions in the shape of red blood cells are familiar findings in various 
types of anemia, but it is most unusual to find these changes in 
form to be all of the same type. In fact, it seems to me that changes 
in form of such uniformity as to produce a poikiloeytosis charac- 
terized by extreme conformity of the abnormal shapes to oval or 
elliptical forms, should arouse the suspicion that there was an under- 
lying developmental defect. In agreement with this, is the demon- 
stration by Lawrence® and by Hunter and Adams® of the presence 
of these cells in normal relatives of 2 patients who have shown such 
abnormally shaped cells in their peripheral blood and at the same 
time have had low hemoglobin values. Further, Hunter and Adams® 
demonstrated that this poikiloeytosis persisted in their patient even 
after the hemoglobin value had increased to 80 per cent, and the red 
blood cell count to 4,560,000 per c.mm. 

It is interesting to speculate as to what effect this type of poikilo- 
cytosis may have on the production of anemia. The evidence at 
present does not permit any statement as to whether individuals 
with such a disorder develop anemia more readily than individuals 
with normal red blood cells. A 'priori, one would think that anemia 
might be produced in -these subjects more easily than in normal 
subjects. Observations of a number of individuals with this anomaly 
over a long period of time will be necessary to settle this question. 
In this connection it should be stated that the 3 normal white sub- 
jects who were reported by Lawrence® as having sickle- and sausage- 
shaped cells had hemoglobin values which ranged between 75 per 
cent and 80 per cent, li other words, they were at the lower limits 
of normal. It would be of interest to follow these individuals over a 
long period of time to see whetlier tliey develop any appreciable 
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anemia. This morphologic peculiarity does not seem to be asso- 
ciated with increased rate of fragmentation of the red blood cells 
in the peripheral blood as evidenced by the normal fragility and 
icterus-index values which are found in this condition. But these 
findings do not exclude the possibility of other mechanisms being 
present which will tend to cause the appearance of anemia. In 
particular, the question of the effect of diet on such individuals is 
worthy of attention. It is entirely possible that individuals with 
this familial type of poikilocytosis may develop anemia much more 
readily, when on deficient diets, than will normal subjects. No 
experiniental evidence on this question has been collected. 

Since Sydenstricker, Mulherin and Houseafi^ had reported the 
finding of sickle-shaped and filiform erythrocytes in the bone 
marrow of patients with sickle-cell anemia, an examination of a 
specimen of bone marrow obtained from the sternum of Case II, 
B; M., was made. This revealed some sausage- and sickle-shaped 
cells but the evidence was not conclusive that these cells were 
actually in the bone marrow and not in the circulating blood of the 
bone marrow. , 

It is not possible to state whether this condition is related to true 
sickle-cell anemia. Certain it is, that many of the morphologic 
characteristics of true sickle-cell anemia are to be found in such 
individuals. On the other hand, there are certain distinct points 
of difference. For example, there is a definite tendency of the abnor- 
mal cells in this condition to show blunt rounded ends, whereas, 
in sickle-cell anemia, pointed ends are very frequent. Further, one 
may mention the absence of latent sickling and the failure of sickling 
to occur in the gas chamber of Hahn and Gillespie® in cases of 
elliptical and oval cells as contrasted with true sickle-cell anemia. 
Finally, the clinical syndrome occurring in sickle-cell anemia has 
not been found in the condition under discussion. Unquestionable 
sickle-cell anemia has never been found in a white subject, whereas 
the condition of elliptical and sickle-shaped cells in the peripheral 
blood has been found in both races. It seems reasonable, however, 
to assume that there may be some relationship between two condi- 
tions which have so many points in common. 

Conclusions. 1. The occurrence in the circulating blood of sickle- 
shaped, elliptical and oval red blood cells has been reported in 3 
patients. The blood of one child of one of these patients showed 
similar morphologic peculiarities. 

2. A possible predisposition to anemia of individuals with such 
red blood cells has been discussed and it has been suggested that 
observations on individuals of this type over a long period of time 
might yield interesting data. 

3. No positive evidence of a direct relationship of this condition 
to sickle-cell anemia has been presented, although the possibility 
of such a relationship must be considered. 
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THE PROGNOSTIC SIGNIFICANCE OP THE LEUKOCYTE COUNT 
IN PNEUMONIA OF CHILDREN. 

By Herman F. Meyer, M.D., 

ASSISTANT ATTENDING PHYSICIAN, CHIIiDHEN’s MEMOBIAD HOSPITAL, CHICAGO; 

CLINICAL ASSISTANT, DEPAKTMENT OF PEDIATRICS, NORTHWESTERN 
UNIVERSITY MEDICAL SCHOOL. 

(From the Children’s Memorial Hospital, Chicago.) 

The observation was so frequently made at The Children’s 
Memorial Hospital that the pneumonias of infants and children 
with persistently low leukocyte counts usually terminated fatally 
that it was suggested by Dr. Joseph Brennemanli that the daily 
leukocyte counts be followed in a series of pneumonias of infants 
and children to determine whether there existed a relationship 
between both the leukocyte count and its daily variation on the 
one hand, and the outcome of the disease on the other, that might 
be usable prognostic significance. No observations of the daily 
leukocj^e count in pneumonias of infants and children were found 
m the literature although several studies have been reported by a 
number of observers in the lobar pneumonias of adults.^ None of 
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less than 10,000 per c.mm., while only 3 with a count of less than 
10 000 recovered. Twenty of the fatal cases had a count not exceed- 
ing 15,000, and all of these that lived long enough to make observa- 
tions upon, showed a steady decrease in the leukocytes until death 
occurred. (Chart I.) In the 8 patients with counts under 5000 
per c.mm., the count remained constantly low without any degree 
of fluctuation and none of these lived longer than the fifth day of 
the disease, the average being three days. Of the 10 fatal cases 
which had more than 15,000 cells per c.mm. at any count, 3 had a 
count which ranged between 50,000 and 70,000 cells per c.mm., 
and all of these died on the sixth or seventh day of the disease. 
Although there were but 3 patients of this group, it is noteworthy 
that all patients of the entire series who obtained so high a count 
were fatal. Of the remaining 7 cases terminating fatally, there was 



Chart I. — ^Relation of leucocyte count to mortality. 


a relative degree of leukopenia or poor leukocyte response early in 
the disease with a sluggish tendency to rise (the highest to 20,000 
cells per c.mm.) and all were characterized by a sudden drop in the 
total count. Two of this group developed empyema, whereupon 
the count rose rapidly to 40,000 to 50,000 before death. 

Fifty-two patients recovered without complications and these 
were characterized by a good degree of leukocytosis throughout 
the illness, from 15,000 to 40,000 cells per c.mm. In these there 
was a uniformly gradual rise the first two to four days of the illness, 
remaining at a level for several days, and then decreasing slowly 
2000 to 4000 cells per c.mm., per day one to three days before lysis 
or crisis of the fever (Chart 11) . . This train of events was so consistent 
in these 52 patients that we were able to foretell the immediate 
progress of the illness two days before any clinical or physical change 
could be noted. 
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Of the remaining 18 patients that recovered, complications 
appeared five to ten days after the onset of the pneumonia. Eleven 
developed either unilateral or bilateral otitis media, 3 empyema, 3 
extension of the pneumonic process into other lobes, and 1 developed 
a retropharyngeal abscess. In these patients the counts were 
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per c.inm. respectively on the sixth day of the diseases. The rise 
was accompanied by uniform physical and Roentgen ray findings 
of an involvement of the immediately contiguous lobes, the latter 
findings being found two to three days after the rise of the leukocyte 
count. An uneventful but prolonged leukocytosis occurred sub- 
sequently as convalescence progressed. 

Of the 30 patients that died, 24 necropsies were obtained, which 
confirmed the clinical findings. There were 13 lobar pneumonias, 
9 bronchopneumonias, and 2 empyemas originally diagnosed as 
lobar pneumonia. It is interesting to note that in one patient, a boy 
aged ten years, with a persistent leukopenia of less than 5000 cells 
per c.mm. throughout his illness, there was at necropsy a diffuse 
hemorrhagic pneumonia of the entire right lung. (Necropsy by 
Dr. W. H. Hibbs.) This pneumonia was not unlike that found in 
the fatal pneumonias during the pandemic of influenza in 1918, 
the finding of which was so characteristic of that disease entity. 
The only constant laboratory finding of epidemic influenza is said 
to be a leukopenia but the diffuse hemorrhages throughout the 
lung of a resultant fatal pneumonia were constantly found by the 
pathologists who performed hundreds of necropsies at the training 
camp^ during the last pandemic of influenza. This autopsy finding 
is so characteristic that Hirsch and LeCount^ recently reported a 
case in an adult, suggesting that it might have been a sporadic 
interepidemic form of epidemic influenza. This finding in our 
patient is especially mentioned here because it was the only one of 
our series with a leukopenia that might have, clinically or patho- 
logically been called true influenza pneumonia. 

In this series of 100 patients, the youngest three weeks and the 
oldest eleven years, no demonstrable difference was noted in the 
ability of leukocyte response to infection as to age grouping or as 
to the type of pneumonia (broncho or lobar) . The well-known fact 
of the relatively higher mortality in the infant group was evident. 


Under two Over two 
years. years. 


Recovered 

Leukocytes under 15,000 per c.mm 2 2 

Leukocytes over 50,000 per c.mm. 0 0 

, 26 4 

J-ieukocytes under 16,000 per c.mm 16 4 

Leukocytes over 50,000 per c.mm 1 2 


A daily differential leuliocyte count was done concurrently with 
the total count, the differentiation being limited to polynuclear 
and mononuclear leukocytes. In these patients in whom there was 
an active leukocyte response to the pneumonia, the polymorpho- 
nuclear ratio was uniformly above 60 per cent even in the infants, 
and followed closely the rise and fall of the total leukocyte count. 
In those patients with a poor leukocyte response the proportion of 
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cells was more nearly that of the normal for the respective age. 
The appearance and the staining quality of the white blood cells 
were worthy of note. Those patients who had a low leukocyte 
count and were thought to be criticallj'' ill, had, in addition to the 
small number of leukocytes, a preponderance of degenerated polj''- 
nuclear cells, the nuclei appearing fragmented and staining poorly, 
and the cytoplasm suggesting cloudy swelling. In the first few 
days of the illness when the white blood cells were rapidly increas- 
ing, there appeared many polynuclear cells which might be termed 
immature cells, with a large abundance of chromatin material and 
with large nuclei staining brilliantly. 

As was stated previously, the prognostic significance of the leuko- 
cyte count has also been reported by a number of observers in the 
lobar pneumonias of adults, but no particular mention is made in 
the literature as to the pneumonias of infants and children. Nor 
has the significance of the leukocyte count in bronchopneumonia 
been observed as to the outcome. Chatard'* in an analysis of 582 
records of the Johns Hopkins Hospital in a period of sixteen years 
found a mortality of 50 to 60 per cent in those having a total leuko- 
cyte count under 10,000 cells per c.mm. With tlie rise in the total 
count, there was a progressive decrease in the mortality. From one 
to three blood counts were done on each patient during the course 
of the illness of this series. A similar result was obtained from an 
observation of the leukocyte counts in 463 cases of lobar pneumonia 
in adults at the Hospital of the Rockefeller Institute.® No state- 
ment was made as to whether daily counts were done throughout 
the illness on all of the patients, although several daily case reports 
are given. It was noted also by these workers that when consolida- 
tion by extension from one lobe to another occurred, there was a 
temporary increase of the leulvocytes. They concluded that a 
steady rise in the leukocyte count is usually of favorable import, 
and if an initial low white count shows little tendency to rise, the 
prognosis may be grave. Bullow® and others, found that in 430 
patients (adults) with lobar pneumonia, there was no relation 
between either the total or the polynuclear count and the outcome. 
They did observe however, that a degeneration of the leukocytes 
accompanied severe infections. No statement is made as to whether 
this series was followed by daily counts. Naegeli’’ mentions that 
very low and very high leukocyte counts are of ill portent in 
pneumonia, while von Wyss® questions any significance of the rela- 
tion of the outcome of pneumonia to the blood count. 

An observation worthy of mention was made during this study 
relative to the leukocyte counting and possible factors of error 
that are commonly supposed to exist in making a leukocyte count. 
In this series, between 1100 and 1200 separate total counts were 
made. After the count was made for the record, the opportunity 
was utilized to check the blood count. Counts were duplicated 
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from the same pipette of diluted blood and also duplicate counts 
were made from the original bleeding wound. With only moderate 
carefulness, if made at the same time, the count did not vary a 
1000 cells, and more often less than 600 cells. Counts Avere also 
made simultaneouslj’’ with the routine count of the intern on the 
service, and there was never a greater variation than 1000 cells, 
with the high counts not less than 700 in the low ones. 

Fixed conclusions are not wan-anted from so small a series of 
patients but the results of this series are so surprisingly uniform 
that one is left strongly with the impression that the daily variation 
of the leukocyte count is at least a significant and valuable prognos- 
tic index in the pneumonias of infants and children, regardless of 
the type. 

Summary. 1. In a series of 100 cases of pneumonia in infants 
and children, it was found that the mortalitj'' was inversely propor- 
tional to the leukocyte count, except that in children having over 
50,000 cells per c.mm. 

2. In this series of pneumonias, regardless of type, there is a 
relation between the lack of response on the part of the body in the 
production of leukocytes and a high mortality. 

3. Evidence is presented which indicates that the total leukocyte 
count offers a Amluable method of approximating the reaction of the 
host to the infection, and hence may be utilized as a prognostic aid, 

4. Suppurative complications and extension of the pneumonia 
may be anticipated even in the presence of the primary pneumonia 
by the sudden increase of the leukocyte count. 
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- LEUKEMOID BLOOD PICTURE IN PSEUDOMUCINOUS CYST 
AND PAPILLARY ADENOMA OF THE OVARY. 

By H. M. Winans, A.B., M.D., 

PnOFESSOR OP MEDICINE, MEDICAD DEPARTMENT, BAYLOR tTNIVERSITY. 

liiERE are numerous infections which usually or at times produce 
a lymphocytosis. This increase may be so great as to suggest lymph- 
atic leukemia. Upon other occasions there may be a depression 
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of the granular elements in the blood with no increase in lympho- 
cytes or even with an actual decrease in their number. At other 
times there may not only be a depression of the granular elements 
but also lymphatic stimulation plus the evidence of bone marrow 
irritation. The picture of lymphocytosis in certain infections has 
become so well known that no further discussion is needed here. 
Since the work of Schultz in 1922 much interest has been aroused 
in the agranulocytic blood picture and it has now been reported to 
occur in other conditions aside from agranulocytic angina such as 
infections,^ after antisyphilitic treatment,^ inoculations for typhoid,^ 
thrombopenic purpura,^ and many other conditions with or without 
angina. In 1926 Krumbhaar® reported a series of cases in which 
there was evidence of lymphatic stimulation, depression of the 
granular elements and frequently abnormal cells such as monocytes, 
presumably indicating bone marrow irritation or intoxication. 
This blood picture he aptly termed leukemoid. His cases were 
grouped into the following classes: (1) Measles and pertussis. (2) 
Acute infections with lymphocytosis. (3) Acute infection with 
hemorrhage. (4) Terminal septicemia. (5) Bone marrow intoxi- 
cation (mustard gas poisoning). (6) Agranulocytosis. (7) Mye- 
loma. (8) Two indefinite cases with terminal leukemic blood 
pictures. These cases might at times have been confused with 
lymphatic leukemia but the clinical course or the autopsy decided 
the diagnosis differently. 

The following case is reported as being of interest on account of 
the fact that the patient entered the hospital with a normal blood 
picture and that a leukemoid picture developed during her stay and 
was apparently terminated by the removal of a pseudomucinous 
cyst of the right ovary and a papillary adenoma of the left ovary. 

Case Report. — Mrs. F., aged twenty-nine^ years, was admitted to Park- 
land jBospital, February 17, 1930, _ complaining of fever, pain in the head, 
back and extremities. Her past history was irrelevant except that she had 
had measles and pertussis. Her present illness began two days before 
admission with cold in the head, cough and fever. The temperature on 
admission was 103, pulse, 122; respiration, 22. Her general examination 
showed the nose, pharynx and tonsils to be moderately inflamed. The 
appearance of the throat did not suggest influenza. There were a few 
scattered dry rMes in the chest. The spleen and lymph glands were not 
enlarged. There was a large mass in the abdomen extending from the pelvis 
to the umbilicus which the patient had not noticed. The laryngologist 
reported “Hj^pertrophied middle turbinates. Submerged tonsils. Marked 
pyorrhea. Sinuses clear.” The gjmecologist's report was that the abdom- 
inal mass was probably a cyst of the right ovary although pregnancy must 
be suspecteA Eoentgen ray examination showed no fetus. The sinuses 
were also clear by Roentgen ray examination. 

Laboratory findings on admission showed: Blood; hemoglobin, 80 per 
cent; red blood cells, 3,900,000; white blood cells, 7,100. The differential 
count was neutrophils, 65 per cent; lymphocytes, 32 per cent; eosinophils. 
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1 per cent; basophils, 2 per cent. The urine was negative. No malaria 
parasites were found by the concentration method. The Widal was nega- 
tive for typhoid and paratyphoid, as was the agglutination for Bacillus 
melitensis and abortus. The Wassermann was negative. 

During the first week in the hospital her temperature varied from 99° to 
102° F. and she presented the picture of a respiratory infection with rather 
marked febrile response. Her temperature fell to normal at the end of the 
week. A few days later, while preparation was being made for her opera- 
tion, she became tender over the lower abdomen. There was no fever, no 
vomiting, or rigidity but a blood examination made at that time showed 
18,450 leukocytes; neutrophils, 15 per cent; lymphoc 3 d;es, 85 per cent; 
no abnormal cells. A count made the next day showed 13,400 leukocytes; 
neutrophils, 16 per cent; Ijrmphocytes, 79 per cent; metamyelocytes, 1 
per cent; lymphoblast, 1 per cent; mononuclears, 3 per cent. In view of this 
blood picture operation was deferred. The complete blood count will be 
given below. March 19, twenty-three days after admission she had a sore 
throat with slight fever. There was a filmy exudate on the right tonsil. 
A smear from this showed spirochetes and fusiform bacilli. This yielded 
promptly to treatment. On the 26th, a laparotomy was performed by Dr. 
Sam D. Weaver who removed a large pseudomucinous cyst of the right 
ovary and a papillary adenoma of the left ovary. Nothing further was 


Date. 

Hemoglobin 

percentage. 

Red blood cells. 

5^ 
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3 

4> 

*3 

& 
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Lymphocytes. 

Eosinophils. 

Basophils. 


Lymphoblast. 

Mononuclears. 

Feb. 17,1930 

80 

3,960,000 

7,100 

65 

32 

1 

2 



Feb. 21, 1930 

80 

4,120,000 

5,750 

43 

50 

1 

1 

' 


Feb. 22, 1930 


« « « • 

6,350 

48 

52 






Feb. 24, 1930 

, , 

• • • • 

8,800 

48 

52 






Mar. 2, 1930 

85 

• • • • 

18,460 

15 

85 






Mar. 3, 1930 

80 

4,020,000 

13,400 

16 

79 



1 

1 

3 

Mar. S, 1930 

80 

3,990,000 

13,400 

27 

73 






Mar. 6, 1930 



11,500 

31 

60 

2 





Mar. 7, 1930 



9,950 

24 

74 





2 

Mar. 8, 1930 



10,850 

29 

70 





1 

Mar. 10, 1930 



7,600 

34 

65 

1 





Mar. 11, 1930 



9,100 

39 

60 

1 





Mar. 12, 1930 


.... 

9,900 

31 

65 

4 





Mar. 13, 1930 



8,700 

27 

67 

5 





Mar. 14, 1930 



8,050 

44 

56 






Mar. 15, 1930 




52 

47 

1 





Mar. 17, 1930 




49 

51 






Mar. 18, 1930 



' 

30 

63 

4 

1 




Mar. 19, 1930 




50 

46 

3 




Mar. 21, 1930 

80 

3,930,000 

7,450 

36 

59 

4 




Mar. 22, 1930 

75 

3,860,000 

9,100 

32 

67 


1 ! 



Mar. 24, 1930 

80 

3,900,000 

8,200 

54 

61 

1 




Mar. 31, 1930 

75 

3,650,000 

6,900 

54 

40 

5 

1 



April 3, 1930 

80 

3,900,000 

9,350 

47 

45 

4 

4 1 



April 9, 1930 

80 

3,870,000 

7,000 

36 

61 

3 

1 



April 14, 1930 

80 

3,970.000 

6,600 

. 60 

39 

1 




April 26, 1930 

75 

3,690,000 

6.800 

56 

40 

1 

1 ! 



M.ay 21, 1930 

80 

4,550.000 

6,300 

62 

29 

2 

2 ‘ 









254 


WINANS: LEUKEMOID BLOOD PICTDBE 


found in the abdominal cavitj". The operative diagnosis was confirmed by 
Dr. George Caldwell. The patient made an uneventful recovery. The 
blood picture remained unchanged for some time with an average of 7,000 
white cells, of which 40 per cent were l 3 maphocj’tes. This picture slowly 
improved until May 21, about two months after the operation, her blood 
picture was as follows: Hemoglobin, SO per cent; red blood cells, 4,550,000; 
white blood cells, 6,300; neutrophils, 62 percent; ^unphocytes, 29 per cent; 
eosinophils, 2 per cent; basophils, 2 per cent. The complete blood counts 
are given below. The percentages do not check entirely since unidentified 
cells and degenerated cells are not listed. 

Comment and Summary. It is felt that the original infection udiich 
brought the patient to the hospital was not a factor in producing the 
blood picture. She had recovered entirely when this developed. The 
finding of Vincent’s organisms, together with the sore throat and 
especially since she had pyorrhea, might be thought to have some 
effect except for the fact that her blood picture showed no change at 
the time this appeared. At the time that the change in the blood 
picture occurred she developed abdominal tenderness. It is possible 
that she had peritoneal irritation which could perhaps produce this 
blood picture. It may further be that the nature of the growths 
themselves could account for the blood changes although no reports 
concerning this could be found. The blood picture itself scarcely 
shows enough in the way of abnormal cells to suggest leukemia but 
the percentage of lymphocytes was greater than is usually found in a 
simple lymphocytosis. At a later stage when there was a relative 
and absolute decrease in the granular elements a suspicion would 
naturally arise that agranulocytosis might develop. It is well Icnown 
that following a leukocytosis the lymphatic elements decrease more 
slowly than the granular ones. In this case however, this decrease 
remained stationary until after operation, but began shortly there- 
after and continued slowly until a normal picture was reached. 
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PANCREATITIS COMPLICATING MUMPS. 


By M. Bernard Beahdy, M.D., 

ASSISTANT VISITING PHYSICIAN, WII.I.ARD PARKER HOSPITAL, 


AND 

I. H. Scheffer, M.D., 

ASSISTANT MEDICAL SUPERINTENDENT, WILLARD PARKER HOSPITAL, NEW YORK CITY. 

(From the Willard Parker Hospital and the Department of Pediatrics, Cornell 

University Medical College.) 

Pancreatitis as a complication of mumps has been reported 
mainly in the French literature. Cuche^ in 1897 described 20 cases 
of mumps in which there were symptoms of pancreatic involvement. 
Six years later Simonin^ reported 654 cases of mumps admitted over 
a period of four jmars to the military hospital of Val de Grace. Ten 
of these were complicated bj'^ pancreatitis. Moutier^ in a compre- 
hensive study of 600 cases of mumps found 74 instances of pan- 
creatitis, 49 of which were very mild. Dopter'* observed pancreatic 
involvement in 45 of his series of 800 cases. Freund® collected 8 
cases of pancreatitis during an epidemic of mumps in a rural section 
near Vienna. In this country Radin® mentioned the occurrence of 
symptoms referable to pancreatic involvement in 14 of his large 
series of almost 6000 cases at Camp Wheeler in 1918. In most 
critical reviews of the subject pancreatitis is considered as unusual 
or rare.^ 


Number of Cases of Mumps Reported in New York City, 1920 to 1929, and 
Number Hospitalized in Contagious Disease Hospitals in New York 
City, 1925 to 1929. 


1920 

1921 

1922 

1923 

1924 

1925 

1926 
'1927 

192S 

1929 


Cases hospitalized. 

No. cases in . . 

entire city. Number. Per cent. 


, 959 

. 3627 

. 3108 

. 3817 

. 5892 

. 1273 39 3.0 

. 3263 82 2.5 

. 9668 333 3.4 

. 1420 76 5.4 

. 6523 306 4.8 


In New York during 1929 there was an epidemic of mumps. The 
total number of cases in that year was exceeded only once (1927) 
m the last ten years (see table). Mumps is considered such a 
mild disease that very few cases are sent to the hospital. The per- 
centage of reported cases hospitalized in the contagious disease 
hospitals in New York varies from year to year and is between 2.5 
and 5.5 per cent (see table). During 1929, 80 per cent of the hos- 
pitalized cases were in the Willard Parker Hospital. Among the 252 
patients admitted to the Willard Parker Hospital with mumps 
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between January 1, 1929, and March 1, 1930, 42 developed com- 
plications as follows: orchitis, 27; pancreatitis, 13; meningitis, 2 
and thj'Toiditis, 1. Because of the unusual frequency of pancreatic 
involvement in our cases and the characteristic symptom complex 
associated with it, we shall describe the condition in detail. 

Thirteen of the 252 patients developed pancreatitis from three to 
nine days after admission to the hospital. Five were males and 8 
females. Only 3 of our patients were under ten years of age; the 
jmungest was six years, the oldest thirty years and the average age 
incidence was seventeen years. The complication occurred from 
the fifth to the eleventh day of the illness, with an average time of 
onset during the seventh day. Both parotid glands were involved 
in all except 1 case. In only 1 instance— that of a man who also 
had orchitis— was there any other complications in those patients 
with pancreatitis. All patients made a complete recovery. 



Typical temperature and pulse chart in case of mumps complicated by pancreatitis. 


The patients became acutely ill with nausea, anorexia and fever. 
The temperature rose for one or two days and usually reached 
between 103° and 104° F. In only 2 patients did the temperature 
remain below 103 ° F. After reaching the fastigium the temperature 
decreased and was normal on the third to the fifth day. The pulse 
was usually slow in relation to the temperature (see chart). The 
patients complained of malaise, nausea and abdominal pain. The 
pain was epigastric in most instances, but sometimes it was in either 
the right or left hypochondrium and occasionally over the entire 
upper abdomen. Vomiting occurred frequently but was not severe. 
Five of the 13 patients complained of moderate headache. Most of 
the patients were constipated; diarrhea and steatorrhea did not 
occur. AH of our patients had tenderness over the upper abdomen. 
The abdominal wall was relaxed but no abnormal masses were 
palpable. The urine was sugar-free in all cases. Neurologic exami- 
nations and gross tests for hearing failed to reveal involvement of 
the nervous system or the ears. Rectal or vaginal e.xaminations 
were done to exclude involvement of the ovaries. 
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The symptomatology of mumps pancreatitis was carefully studied 
by Simonin^ at a military hospital in France. His cases were milder 
than ours but corresponded in most points to the symptomatology 
found in our series. Epigastric pain was usually the first symptom 
observed by Simonin, whereas we found nausea, anorexia and malaise 
the initial symptoms. A few minor points described by Simonin, 
such as pain referred to the lumbar and interscapular regions, diar- 
rhea and presence of bile in the stools were absent in our cases. 
Four of his cases were afebrile, representing a mild form of pan- 
creatitis which we did not encounter. Jacob® and Edgecombe® each 
reported a case in which the enlarged pancreas was palpable. 
Although there was no spasticity of the abdominal wall in our 
patients we were unable to palpate any abnormal masses. 

Classification. The variation in the extent of the involvement of 
the pancreas led Moutier to classify the condition into mild, mod- 
erate and severe forms. In the mild form there is transient pain 
and tenderness in the region of the head of the pancreas. The mod- 
erate form includes those cases with fever, vomiting, digestive dis- 
turbances (constipation or diarrhea) and abdominal pain and tender- 
ness. The severe form shows evidences of more extensive pancreatic 
involvement such as glycosuria or hyperglycemia. All of our cases 
were of the moderate form. An unusual chronic type was reported 
by MerHen and Gourelle.*® Their patient was a twenty-eight-year- 
old female whose parotid swelling was followed in a few days by the 
symptom complex of pancreatitis. The pain in the epigastrium 
and left hypochondrium persisted for twenty-three days, and diar- 
rhea was present for nineteen days. During the following five 
months she had three attacks of pain just below the left costal 
margin, associated with anorexia and diarrhea. 

Differential Diagnosis. Pancreatitis may be confused with other 
complications of mumps. In mumps meningitis the fever is usually 
not as high, nor is vomiting as frequently present as in pancreatitis. 
Nausea and upper abdominal pain and tenderness are absent. The 
stiffness of the neck and the abnormal and exaggerated reflexes 
found in meningitis do not occur in pancreatitis. The aural com- 
plications of mumps begin in some cases with nausea, vomiting and 
slight fever^i but none of the symptoms are as severe as in pancrea- 
titis. Headache occurs with about the same frequency in each 
condition. The presence of vertigo, tinnitus and impaired hearing 
and the absence of abdominal pain and tenderness should make 
the differentiation evident. In female patients, oophoritis must be 
excluded. The patients with oophoritis have a lower temperature, 
as a rule do not vomit and have pain and tenderness, often unilateral, 
in the lower abdomen. Rectal or vaginal examination usually 
reveals an enlarged and tender ovary, a condition not found in 
pancreatitis. 

Pathology. There are only 2 autopsy reports of cases of mumps 
with pancreatic involvement. The first was reported by Lemoine 
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and Lapasset^2 1905, Their patient was a soldier, nineteen years 
of age, with bilateral mumps, who developed a typical syndrome of 
pancreatitis on the fifteenth day of his illness. He rapidly became 
icteric, vomited persistently and died following a profuse liemateme- 
sis. Postmortem examination revealed that enlarged -IjTOph nodes 
had compressed the common bile duct and portal vein. The findings 
in the pancreas were recorded as follows: “The pancreas shows 
an abnormal increase in volume, weighs 190 gm., is edematous, 
congested and reddish-gray in color, apparent even on section of the 
gland. The lymph nodes about the gland are abnormally swollen, 
but those in the lumbar region and in the mesentery are normal in 
in size. The pancreatic ducts and ampulla of Vater are normal in 
appearance and readily permit the passage of a probe. Histologic 
examination with low-power magnification gives the impression of 
a normal gland. There are no nodules of embryonic cells or extra- 
vasations of blood. Under high-power magnification the cells have 
a clear outline such as is rarely seen in a normal pancreas, probably 
due to the immediate removal of the gland after death. Many of 
the parenchymatous cells are vacuolated. The nuclei contain 
little chromatin and stain poorly. The acini are swollen and their 
lumen considerably enlarged. The islands of Langerhans are reduced 
in size and number, due to compression by the glandular elements.” 

The only other postmortem report is by Sabrazes, Broustet and 
Beaudiment.^^ Their patient was a nineteen-year-old male, who 
escaped from a military hospital on the fifth day of his illness. The 
following day he returned to the hospital exliausted and in distress. 
His temperature was normal, his pulse rapid and feeble, he vomited 
and complained of epigastric pain. He died two days later with 
signs of acute nephritis and pulmonary congestion. Postmortem 
examination showed invoh^ement of the entire pancreas. The gland 
was increased in volume. The surrounding lymph nodes were 
hyperplastic. There was evidence of fat necrosis in and about the 
pancreas. There was massi^'e coagulation necrosis of the parenchy- 
matous tissue and an interstitial edema. Some of the few islands 
of Langerhans which were found showed degenerative changes. 
There was neither thrombosis, nor hemorrhagic effusion. Bacterio- 
logic examinations were negative. 

Wollstein*^ reported the pathologic changes in the parotid glands 
of monkeys in which she had produced mumps experimentally. In 
many points the changes observed by her correspond to those found 
in the pancreas in the 2 cases cited above. The experimentally 
infected parotid glands were pink in color, enlarged and edematous. 
The epithelium of the acini was swollen and cloudy and some of the 
ducts were dilated. These changes correspond closely to those 
observed by Lemoine and Lapasset in the human pancreas. _ The 
few differences are probably due to a more intensive infection in the 
fatal human cases. In these there was more edema and the par- 
enchvmatous cells showed 'more advanced changes sucli as loss of 
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chromatin and staining power and the presence of vacuoles. The 
lymph nodes around the pancreas were greatly enlarged in contrast 
to the slight enlargement reported by WoIIstein in her study of the 
parotid glands. This may have been due either to differences in 
the virulence of the infection or to differences in the lymphatic 
drainage of the two glands. The pancreas in the case of Sabrazes, 
Broustet and Beaudiment, was also increased in volume due to an 
interstitial edema. The parenchymatous changes, however, con- 
sisted of an actual massive coagulation necrosis, a much more 
advanced lesion than the one found by Lemoine and Lapasset. 

Case Reports.— Case I. B. B., a female, Porto Rican, aged eighteen 
years, was admitted to the Willard Parker Hospital on November 11, 1929, 
with marked swelling of both parotid glands of three days’ duration. Her 
temperature was QO-t® F., pulse 98, and respiration 20. Two days later 
the temperature was normal. On the sixth day of her illness (third day in 
hospital) the patient complained of headache and vomited once. The 
following afternoon the temperature rose to 103.2° F., and pulse to 120, the 
respirations were normal. The swelling of the parotid glands had decreased 
considerably. The patient complained of general malaise, headache, epi- 
gastric pain, was nauseated and vomited twice. During the following two 
days (eighth and ninth days of illness) the malaise, headache, nausea and 
vomiting persisted, but with decreasing intensity. The patient w'as con- 
stipated. _ The temperature ranged between 99° and 100.8° F. Ph}’-sic3l 
examination showed a moderately ill patient with tenderness in the epigas- 
trium, more marked to the right of the midline. There was no jaundice. 
Vaginal examination for oophoritis was negative. After the tenth day of 
the illness the temperature remained normal, the patient w^as comfortable 
and made an uneventful recovery. 

Case II. — T. B., a white female, aged tw^enty-three years, w^as admitted 
to the Willard Parker Hospital on June 23, i929, with sweUihg of both 
parotid and the right submaxillary glands of three days’ duration. The 
temperature was 100° F.; pulse 80 and respiration 20. The temperature, 
pulse and respiration were normal after the third day in the hospital and 
the glandular swelling decreased rapidly. On the seventh day of her illness 
the patient complained of malaise, nausea, headache, and upper abdominal 
pain. The temperature rose to 103.6° F., and the pulse to 108. Ph5’’sical 
examination revealed a soft abdomen with tenderness in the epigastrium 
and right hypochondrium. The liver edge was palpable; the spleen was 
not felt. There were no abnormal masses. There w^as no jaundice. The 
follovdng day (ninth day of illness) the pain and nausea persisted, the tem- 
perature rose to 103,2° in the morning but fell below 100° F. in the 
afternoon. On tlie tenth day the patient vomited but her general condition 
was better. The temperature w^as 101 ° F. Two days later the temperature 
was normal, the patient felt well and made an uneventful recovery. 

B., a white male, aged thirty jmars, was admitted to the 
\yulard Parker Hospital on June 26, 1929, with sw'elling of both parotid 
glands of two days’ duration. The temperature w'as 101 ° F. pulse 90 and, 
respiration 22. The swelling subsided after a few days but the temperature 
remained between 100.2° and 100.6° F. On the seventh day of his illness, 
the patient complained of nausea, headache and abdominal pain. The 
temperature rose to 103.6° and remained at that level until the next morn- 
mg, but fell to 101° F, in the afternoon. The abdomen was soft and slightly 
tender. Headache, nausea and abdominal pain persisted for two more days. 
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The temperature oa the niuth and tenth days was 100°, after which it 
remained normal. The patient had no further complaints and made an 
uneventful ^ecover 3 ^ 

Summary. Pancreatitis complicating mumps produces'^a’^char- 
acteristic symptom complex. It occurs in both sexes and at any 
age. In our series the e.xtremes of age were six years and thirty 
years. The onset is sudden betw'een the fifth and the eleventh days 
of the illness with nausea, anorexia and fever. The temperature 
rises in a day or two to 103° or 104° F. in the moderately severe 
cases, and returns to normal in three to five days. The pulse is 
usually slow in relation to the temperature. The patients complain 
of malaise, nausea, headache and abdominal pain and usually vomit. 
The pain and tenderness in our cases were always in the upper 
abdomen. Most of our patients were constipated, and diarrhea 
which has been reported by other observers did not occur in our 
series. There was no glycosuria. Information from autopsy e.\'ami- 
nations is limited to 2 cases. The pathologic changes in the pancreas 
reported by Lemoine and Lapasset are comparable to the changes 
found by Wollstein in the parotid glands of monkeys experimentally 
inoculated with mumps. The abnormal findings in the pancreas 
described by the French authors are in all probability only a little 
more advanced than those which occur in the patients who recover. 
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SPLENOMEGALY AND HEPATIC ENLARGEMENT IN 
HEREDITARY HEMORRHAGIC TELANGIECTASIA. 

By Thoma-s Fitz-Hugh, Jr., A.M., M.D., 

INSTRUCTOR IN MEDICINE, UNTVERSITT OF PENNSYLVANIA, PHILADELPHIA, PA. 


(From the Medical Division, Hospital of the University of Pennsylvania.) 


Since the case report and review of the literature of hereditary 
hemorrhagic telangiectasia recorded by the author^ in 1923, 4 addi- 
tional unrelated patients with the disease have come under observa- 
tion. Study of these patients has revealed certain features not 
heretofore emphasized in the annals of this obscure disorder. These 
features are: (1) Splenomegaly and hepatic enlargement; (2) 
increasing intolerance to blood transfusion, and (3) the interesting 
coincidence of identical blood group (“0” or Type IV, Moss) in 
all of those tested (that is, 3 of the 4 cases to be reported together 
with an additional afflicted relative of one of these patients and 
also the only similar “typed” case reported in the literature and 
discussed below). 

Case Reports.— Case I. Mr. Max G. was first admitted to the Uni- 
versity Hospital, service of Dr. Edsall, on December 6, 1910. At this time 
the patient was forty-four years of age. He went through a somewhat 
atypical left upper lobe pneumonia and was discharged “ cured ” on January 
5, 1911, TOth, however, a questioned diagnosis of underlying pulmonary 
tuberculosis appended. At this time his blood count was normal except 
for initial leukocytosis. Spleen and liver were “not palpable.” There was 
no notation of personal or familial hemorrhagic disorder except a statement 
of "troublesonae expistaxis.” No telangiectases were noted. 

Second admission, aged fifty years, August 25, 1917, to September 21, 
1917, service of Dr. Stengel. Again the patient went through an attack 
of lobar pneumonia. At this time he was found to have definite enlargement 
of the spleen (Dr. Pepper) and while on the ward several “profuse hemor- 
rhages^ from the nose and mouth” occurred which were interpreted as pre- 
sumptive^ evidence of tuberculosis although no tubercle bacilli were found. 
He was discharged with a marked anemia (red cells, 3,240,000; hemoglobin, 
45 per cent.) Still no notation in the records is to be found of telangiectases 
or of familial hemorrhages. 

TWrd admission, aged fifty-eight years, April 19, 1924, to May 21, 1924, 
service of Dr. Stengel. For the first time in this record we now &id a frank 
history of personal and familial hemorrhages, the notation of typical telan- 
giectases and a diagnosis (Dr. R. A. Kern) of hereditary hemorrhagic telan- 
giertasia. The spleen was again noted as palpable and the liver also. The 
aufflor s contact with the case dates from this admission. 

Fourth admission, aged sixty-two years, September 18, 1927 to October 
5, 1927, and final admission, aged sixty-three years, December 20, 1929 to 
January 18, 1930 (death and autopsy). 

Swnary of Pertinent Data. Air. AI. G. (Jewish) began to have epistaxis 
at the age of about twenty-five to thirty years. Telangiectases of hps and 
face were first observed by the patient at about fort 3 '’ years of age. Recur- 
rent epistaxis marked his life until the end. Anemia is first known to have 
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Summary of Aidoysy Report (Dr. Custer): Mr. M. G., January 18, 
1930. “The skin shows intense jaundice and there are no 'other external 
abnormalities.” (Note: Telangiectases wTre present on lips and face, which 
were obvious and repeatedly described during life.) “All viscera show 
marked jaundice.” Heart essentially negative except for “brown atrophy 
and fatty degeneration.” Small scar of healed tuberculosis at right apex. 

.* Moderate pulmonary edema. “No tracheal or bronchial telangiectases.” 
(Note: Bronchoscopy in 1924 had revealed numerous telangiectases — this 
means therefore that telangiectases had doubtless disappeared from this 
region as is known to occur occasionally in cutaneous lesions.) The spleen 


Ch.wit of Max G's. Family History Showing Typical Hereditary. No Atavis- 
tic Inst.Inces Apparent. 



m epistaxis (and telangiectases?) 

* Known to have died of the disease, Nos. 2, 3, 4, 7. 

1. Patient’s maternal grandmother. 2. Patient's mother (who married twice). 
3. Patient’s half sister. 4. Patient Mr. M. G., 5, 6, 7 siblings of the patient. 
8. Nephew of patient. 9, 10, 11, 12. Children of the patient. 13. Grand-nephew 
of patient. 


measured (when removed) 19 by 13 by 7 cm. and weighed 660 gm. Its color 
was slate gra)'' and its consistency “rubbery.” Cut surface was “dark red” 
and “streaked irregularly with hyaline-like material” which did “not give 
the color reaction for amyloid.” Histologic study of the spleen showed 
nothing but “chronic hyperplasia; fibrosis” and numerous “areas of hemor- 
rhage.” The liver- was “mottled” in appearance and was smaller and firmer 
than normal. It weighed 1300 gm. and measured 23 by 16 by 7 cm. There 
was no gross ductal obstruction. The gall bladder was thickened and con- 
tained “black inspissated bile.” Histologic examinations of the liver 
showed nothing except •“ toxic hepatitis” and some- e^^dence•of “Inle 
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capillarj' obstruction.” No ascites. Kidnej'^s showed “ cholemic nephrosis.” 
Esophagus was negative except for petechite in mucosa. Stomach and small 
intestine— normal. The cecum, colon, sigmoid, and rectum showed “hemo- 
geneous blue-black discoloration of the mucosa, beginning abruptly at the 
ileocecal junction.” No ulcerations and no telangiectases. JNIicroscopy 
showed notliing except “melanosis and edema.” (Note: Again compare 
the proctoscopic and biopsy of the rectal mucosa in 1924. The melanosis 
found at autopsy perhaps represents an end stage of telangiectatic degen- 
eration.) Urinary bladder normal. Pancreas and adrenals normal. Bone 
marrov) (mid femur) showed “intense hyperplasia,” 

Summary Comment, Case I. A typical instance of hereditary hem- 
orrhagic telangiectasia presenting in addition the following note- 
worthy features. (1) Splenomegaly which developed before fifty 
years of age and after twenty years of moderately severe recurrent 
epistaxis and prior to blood transfusion. (2) Hepatic enlargement, 
which was first noted at age of fifty-eight years (also prior to first 
transfusion) and which was symptomless until after second blood 
transfusion. Jaundice and cholemia then appeared and finally, 
after third transfusion, the picture of acute atrophic toxic hepatitis 
terminated the story. (3) Increasing intolerance to blood trans- 
fusion ending in death within twenty-four hours of tlie third trans- 
fusion. (4) The patient’s blood was of Group 0 (Type IV, Moss). 
One of his afflicted sons and one nonafflicted son also belonged to 
the same group. (5) The actual demonstration during life of 
telangiectases in the bronchial tree and in the rectal mucosa, which 
could not be demonstrated postmortem four years later. 

Case II.— Mrs. J. L. G. was first seen on April 23, 1927, at the Uni- 
versity Hospital, tlirough the courtesy of Dr. Stengel. Mrs. G. (then fort}"- 
six shears of age) presented a tjpical history of hereditary hemorrhagic 
telangiectasia affecting her father, two brothers, and two of her children. 
She, herself, had suffered the usuaT recurrent epistaxis since childhood, 
and tost noted telangiectases in her Ups and face in early adult life. Not 
until 1925, at the age of forty-four, did she begin to suffer from severe con- 
stitutional symptoms. Then for the first time anemia was marked. 

Phj'sical examination April 23, 1927, revealed subicteric pallor, tachy- 
cardia, a functional systolic bruit at cardiac apex, slight edema of feet, 
a readily palpable spleen (2 inches below ribs) and fiver (1^ inches below 
ribs) together with typical telangiectases of Ups, face and intranasal mucosa. 
There were no pectechiee or enlarged lymph nodes. Blood count, April 23, 
1927: red cells, 2,500,000; white cells, 4000; hemoglobin (Sahli), 30 per 
cent. Polymorphonuclear neutrophils, 71 per cent; lymphocytes, 17 per 
cent* monocytes, 7 per cent; eosinophils, 5 per cent. Platelet count 130,000 
per c.mm. in counting chamber, but obwously more abundant than this 
in the stained smear. Marked poikilocj’tosis, polychromatophifia and aniso- 
cytosis with moderate basic stippling and 2 normoblasts per 100 leiikocjTes. 
No macrocytosis. No megaloblasts. Color index 0.6. Other hematologic 
tests were normal (bleeding and clotting time, clot retraction, erythrocyte 
fragility, and so forth). The blood Wassermann test was negatiw. Urm- 
alysis essentially negative. The patient s blood was of Type iV (Moss 
classification). The accessible intranasal telangiectases were cautenzed 
by Dr. George Fetterolf and in addition the patient received three blood 
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transfusions (each 500 cc. of citrated blood) -mthin a period of two weeks. 
These transfusions produced very little reaction. 

After discharge from the hospital the patient soon became very weak 
again and moderate epistaxis recurred. In spite of the fact that she took 
adequate liver diet and large doses of iron regularly, her blood count fell 
steadily so that four more blood transfusions were deemed necessary by 
her family physician. Following each of these (citrated) transfusions (from 
T5q)e IV donors) she suffered severe reactions characterized by fever and 
dehrium and slight jaundice. 

She returned to Dr. Stengel’s care in the University Hospital on January 
12, 1928, for a trial of massive Roentgen ray irradiation of the spleen.** At 
this time physical findings were similar except the spleen and liver were 
larger than before. During the next few months the patient received 
several courses of Roentgen ray therapy over the spleen without benefit. 
Again, as before, a potent hver extract and iron medication failed to keep 
her blood count up in spite of the fact that she had very slight further nasal 
hemorrhages and no other discoverable blood losses (that is, no melena, no 
hematuria, no menorrhagia). In April, 1929, her family physician Dr. F. D. 
Reckord reported her blood count as; red cells, 1,600,000; white cells, 7000, 
and hemoglobin, 22 per cent. He also reported that her liver was enlarged 
down to the umliiUcal level but that no ascites was present. She was given 
three more transfusions in May, 1929, with similar reactions. On December 
3, 1929, another transfusion was necessitated hy the marked weakness, 
dyspnea and anemia and the patient died ten hours later in coma and 
“shock.” Autopsy was not obtainable. 

Summary Comment, Case II. Again we have a typical case of 
hereditary hemorrhagic telangiectasia, presenting in addition the 
following noteworthy features; (1) Splenomegaly and hepatic 
enlargement discovered at age of forty-six— after about thirty 
years of recurrent epistaxis and prior to any blood transfusion. 
(2) Increasing intolerance to blood transfusion ending* in death 
with jaundice ten hours after last transfusion. (3) Anemia out 
of proportion to demonstrable blood loss. (4) The patient’s blood 
was of Group 0 (Type IV, Moss). 

Case III. — Mrs. S. L., was admitted to the ward service of Dr. Stengel 
on September 14, 1924 and discharged September 26, 1924. She was then 
forty years of age. She had suffered from recurrent epistaxis since her 
twenty-first year and in addition had had occasional bleeding from “spots 
on her tongue.” Four years previously she had severe melena wliich neces- 
sitated a blood transfusion. She first noted “ spider ” veins on her face and 
"red spots” on her lips and tongue in 1921. Her father suffered from 
epistaxis but lived to eighty years of age. Physical examination revealed 
pallor and dyspnea and sanguineous discharge from nose. Telangiectases 
were noted on tongue,^ palate, uvula, lips, cheeks, nose, forehead, neck, 
abdomen and under nail beds. All these lesions blanched imder pressure. 
The spleen was “readily palpable” about 5 cm. below ribs. The hver 
edge was palpable. No ascites. Blood studies (September 15, 1924): reds, 
4,000,000; whites, 7000; hemoglobin, 30 per cent. Coagulation time, four 
minutes (venous). Bleeding time, one minute. Tourniquet test, negative. 
Platelets, 180,000. Blood, Type IV, Moss. Blood Wassermann, negative. 
A transfusion of 400 cc. of citrated homologous blood was given on Septem- 
ber 17, 1924 which was followed by increased epistaxis, chills and fever, 
and, the next day, by jaundice. The continued epistaxis required pacing 
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of the nose and from this the patient developed otitis media, which gradually- 
subsided as did the jaundice. The patient signed her release and left the 
hospital on September 26, 1924. Her subsequent course is not known. 

Letters from two hospitals in the city in which the patient had been 
treated gave their diagnosis as “purpura hemorrhagica” which is the one 
most often incorrectly applied to these cases. 

S^lv^7n(mJ Comment, Case HI. Another typical example of heredi- 
tary hemorrhagic telangiectasia with splenomegaly and intolerance 
to blood transfusion belonging to Group 0 (Tjqie IV, Moss). 

Case IV.— Mrs. S. was referred by Dr. K. M. Houser on July 18, 1929. 
She was then fifty-eight years of age. Her personal and family history were 
perfectly typical and physical examination revealed the usual telangiectatic 
spots in labial and nasal mucosa and in skin of face, hands and neck 
Epistaxis had been recurrent since adolescence. Her spleen extended a 
handsbreadth below ribs and her liver edge almost to the umbilical level. 
No ascites. No petechia;. Blood studies: red cells, 3,000,000; white cells, 
5500 ; hemoglobin, 34 per cent. Pobnnorphonuclear neutrophils, 64 per 
cent; lymphocjdes, 33 per cent; monocytes, 2 per cent; eosinophils, 2 
per cent. Marked poikilocytosis and anisocytosis and slight polychromato- 
philia. Platelets, 200,000 per cc. Bleeding time and coagulation, normal. 
Blood Wasserraann, negative. Reticulocytes, 1.5 per cent. 

Dr. Houser cauterized intranasal telangiectases. In view of previous 
experiences in another city with severe transfusion reactions which made 
her “sick with jaundice,” the patient was much averse to receiwng any 
more. For this reason our record unfortunately contains no “blood typing” 
report. Attempts to get further information from the patient recently 
have been unavailing. 

Summary Comment, Case IV. Here, too, we see the combination 
of hereditary hemorrhagic telangiectasia with severe anemia (appar- 
ently out of proportion to bloodless), enlargement of spleen and liver 
and a history of serious intolerance to blood transfusion. I have 
examined one son of this patient who is now thirty-five years of 
age and wdio has suffered violent epistaxis but wdiose blood level is 
normal and whose liver and spleen are not palpable. Dr. Houser 
has carefully and repeatedly cauterized this young man’s intranasal 
lesion so that epistaxis has ceased for the past year. 

The literature of hereditary hemorrhagic telangiectasia is for 
the most part devoid of reference to splenomegaly and to trans- 
fusion intolerance and to blood grouping. .The author’s case 
reported in 1923 (incidentally in no way related to the 4 patients 
of the present study) was described as having an “easily palpable 
spleen.” The review made at that time disclosed no similar findings 
in other reported cases. Recently, Dr. H. I. Goldstein, of Camden, 
New Jersey, ^"ery Idndly placed at the author’s disposal his com- 
prehensive bibliography of hereditary hemorrhagic telangiectasia 
and of hereditary epistaxis. Dr. Goldstein (personal communica- 
tion) had not himself observed splenomegaly in cases reported by 
him® but was aware of the case of’M. G.* herein reported and further, 
called the author’s attention to reports by Roles'* and Curshmann,® 
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each of whom mentioned a case of splenomegaly in this disease. 
In addition to these the author has found only two other references 
germane to the subject, one of Symmers® and one of Schoen.'^ 

Epitome of Cases of Hereditary Hemorrhagic Telangiectasia with Spleno- 
megaly Reported in the Literature. 1. Roles’ Case:"' A woman, aged 
sixt 3 '’-five 3 ’^ears, had been pre^dously treated for cirrhosis of the liver 
and thrombophlebitis of the left leg. She was found to have multiple 
telangiectases of pin-point, spider form, and nodular types, scattered over 
her face, nose, lips, tongue, cheeks and hands. The spleen was firm, non- 
tender, extended well below the ribs (the “size of an orange”) and had a 
“well-marked notch.” Blood count was normal — as was coagulation time. 
No blood type determination was made and of course no blood transfusion 
was given. The report states that the patient had epistaxis for two months 
but no family history of epistaxis or telangiectases was obtained. This is 
apparently an atavistic example of hereditary hemorrhagic telangiectasia 
■with splenomegaly — although one cannot exclude ordinary atrophic cir- 
rhosis of the liver -with acquired telangiectases. The liver findings are not 
mentioned. 

2. Curshmann’s Case.® A man, aged fifty-four j^ears, "with classical 
personal and family historj'' of the disease was reported as having liver 
enlarged two fingers below ribs, and spleen “easily palpable.” Blood count 
normal. No blood-t 5 ’’pe determination made. 

3. Symmers’ Cases® are reports of hemangioma of the spleen and have 
no personal or family histories in any way suggesting that they belong in 
the group under discussion. 

4. Schoen’s Case^ is the first in his series and the only one with spleno- 
megaly. (Schoen presents a most excellent re'riew of the disease in general.) 
Herr S. S., aged fifty-six years, had typical personal and family history and 
typical telangiectases. His spleen was “eben fiihlbar.” His blood count 
was; reds, 1,900,000; whites, 9800; hemoglobin, 25 per cent. His blood 
was of Group 0 (Type IV, Moss). He was given two transfusions, in spite of 
“ schockerscheinungen.” This case is particular^ interesting because, like 
the author’s cases, it too belonged to Type IV and presented evidence of 
intolerance to blood transfusion. 

Discussion. The incidence of splenic and hepatic enlargement 
in hereditary hemorrhagic telangiectasia is probably not great — 
otherwise it would have been emphasized before. The author’s 
experience, small though it is, would incline toward the belief that 
these enlargements occur relatively late in the disease and only in 
the more severe cases. The author has not encountered spleno- 
megaly in the youthful sufferers or in the nonafflicted members of 
families with this disease. It must also be admitted that severe 
cases of the disease occur without discoverable splenomegaly. 

If we admit that the splenic and hepatic enlargement in the 4 
cases reported above is more than a merely accidental and unrelated 
finding, we then have to consider the following possibilities; is 
the liver-spleen enlargement simply a reactionary and compensa- 
tory hypertrophy caused by repeated losses of' blood over many 
years? Or is it indicative of a more fundamental disorder of these 
organs— at first “latent” and finally in certain severe cases manifest 
—constituting an integral part of the constitutional pathology of 
hereditary hemorrhagic telangiectasia itself? 
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The problem cannot be solved by the data at hand. Chronic 
secondary posthemorrhagic anemias, as in cases of fibroma nteri, 
peptic ulcer, hemorrhoids, and so forth, rarely, if ever, are asso- 
ciated with splenomegaly. A condition designated as “myelo- 
phythisic splenomegaly” has been reported by Ballin and Morse,® 
but a critical view of their cases leaves one with the impression 
that aleukemic leukemia cannot be excluded. Certainly the blood 
pictures of our cases of hemorrhagic telangiectasia are not suggestive 
of myelophthisic anemia or of aplastic anemia (see “plastic” blood 
pictures described in all 4 cases as well as bone marrow in Case I). 

The transfusion intolerance, so clearly indicated in these cases, 
is reported without attempt at explanation except to suggest that 
the preexisting liver-spleen disorder may be the underlying cause. 
The posttransfusion jaundice which developed in Case I was 
clearly obstructive (due to hepatitis) and not hemolytic in type. 

The identity of blood group (0) in these cases of hereditary hemor- 
rhagic telangiectasia with splenomegaly may be nothing more than 
a coincidence— as this blood group comprises a little less than half 
of ail human beings. It is reported, however, so that its significance, 
if any, may be determined by otlier workers. It is barely possible 
that blood Group 0 is also an integral part of the constitutional 
hereditary background of this particular splenomegalic tj^pe of 
hereditary hemorrhagic telangiectasia. I am informed of one ease 
of hereditary hemorrhagic telangiectasia without splenomegaly 
whose blood was Type II, Moss (Dr. H. I. Goldstein and Dr. S. 
Barbash). 

Summary. Four cases of hereditary hemorrhagic telangiectasia 
are reported exhibiting the following noteworthy features: 

1. Splenomegaly and hepatic enlargement. 

2. Increasing intolerance to blood transfusion resulting in post- 
transfusion jaimdice (and death in two). 

3. The coincidence of identical blood group (0) in all of those 
tested who presented the splenomegalic syndrome. 
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William Stewaet Halsted, StiRGEoisr. By W. G. MacCallum. 

Introduction by Dr. W. H. Welch. Pp. 240; 18 illustrations. 

Baltimore: The Johns Hopkins Press, 1930. Price, $2.75. 

Another of Johns Hopkins’ great original medical faculty of 
four has now received sympathetic and adequate consideration by 
his biographer. A more difficult task than in the case of Osier, 
whose wider spreading temperament and achievement made him 
an easier subject for portrayal, it has been equally well and perhaps 
even more artistically presented by Dr. Halsted ’s “pupil, colleague 
and friend of many years.” When anyone with the wide contacts 
and experience of Dr. Welch says, as he does in his entertaining 
Introduction, that “no one did more by precept and by example 
to secure the triumph of antiseptic surgery in America than Halsted 
and certainly no one has done more to improve still further methods 
of wound treatment,” it indeed behooves us to learn what we can 
about such an important figure in American surgery and medical 
education. We might sincerely regret, therefore, that the author 
has not seen fit to go into further details of such an interesting life; 
long periods and phases being sometimes scantily dismissed or 
completely omitted. On second thought, however, one realizes that 
the peculiar charm of Dr, MacCallum’s writings is that he limits 
himself to what he knows at first hand, and this he portrays accu- 
rately and con amare. After literally years of familiarizing himself 
with an already well-known series of events, he has told a good story, 
which doubtless contents him and should satisfy all but the glut- 
tonous reader. We learn how Halsted ’s natural surgical brilliancy 
and dexterity was consciously replaced by him with, more plodding 
but thorough and safer methods that were more in keeping with 
modern advances and permitted a more scientific method of study 
of surgical problems. His lasting interest in the problems of wound 
healing, in which field, according to Welch, lie his most important 
contributions, crops up throughout the story; and the tale of the 
triumphs and dangers of the anesthetic effects of cocaine is wisely 
and instructively told. 

Halsted’s “intriguing” but in some waj'^s difficult personality is 
well summarized in the Introduction, but forms itself even more 
substantially as the narrative proceeds. His aloofness, tendency to 
shrink from publicity, “absolute indifference in the assertion of 
prior claims,” and details of personal appearance gradually give 
place in the readers’ attention to the more elusive but more essential 
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qualities of kindliness, generosity and true philanthropy’’ that were 
doubtless adequately laiown only to the chosen few. 

As we would like to keep the book on our shelves for biograph- 
ical reference, after having read the entertaining storyq we regret 
the absence of an index, and hope that the author will not resist 
advice to include the one already prepared in the new edition 
which we understand is soon to be forthcoming. E. E. 


Oxford Monographs on Diagnosis and Treatment. Edited by 
Henry A. Christian, M.D., Sc.D., LL.D., Hersey Professor of 
the Theory and Practice of Physics, Harvard University. Ten 
volumes (nine of which have appeared). New York: 0.xford 
University Press, 1928-1930. Price, 8100.00 set of 10 volumes. 

In his “Foreword” to this excellent series of volumes. Doctor 
Christian has stated its purpose in part in these words: “To the 
man who practices medicine two questions arise with great fre- 
quency: what is the matter with my patient, and how shall I treat 

his ills? In the modern era of medicine very^ striking 

advances have been niade in methods of diagnosis The 

good diagnostician of today must Imow more facts, understand the 
use of more methods than was true of former generations of medical 

men There has come a present period of medicine in 

which treatment in all of its forms occupies possibly a larger place 
in medical literature than any phase of medicine. With so much 
known of diagnosis and treatments, and with so many things being 
steadily added by medical investigators, there is a real need among 
those who practice medicine for comprehensive discussions of 
diagnosis and treatment by men competent to select what is best, 
and to present it with sufficient detail and clarity for it to be of 
practical help in the problems of practice. For this purpose this 
series of ‘hlonographs on Diagnosis and Treatment," has been pre- 
pared. Each volume is a complete discussion of the diagnosis and 
treatment of a certain group of diseases written by one author.” 

The whole idea is an excellent one, and it has been very satisfac- 
torily carried out. The writers of the individual monographs have 
been well selected and their presentations are of a high degree of 
excellence. The.y hai’e, for the most part, carefully adhered to the 
plan of a complete discussion of diagnosis (including pertinent 
clinical data and special diagnostic procedures) and the details of 
treatment, with only^ the briefest incidental mention of etiology and 
pathology. The work is therefore eminently suited to the practi- 
tioner with “some considerable clinical experience.” It covers a 
wide range of subjects which have been well selected with the needs 
of the practitioner in view, subjects our information concerning 
which has been particularly enlarged and revised in recent years. 
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The books themselves are a triumph of the bookmaker’s art. The 
loose-leaf form has been adopted, maldng possible revisions and 
additions as new knowledge is available. The binding mechanism 
is the simplest and at the same time the most effective that has come 
to our notice: it can be opened and closed quicldy, without the use 
of key, etc., and has an expansion possibility of 50 per cent. The 
type is large and clear, the lines wide-spaced; the volumes of a 
handy size and altogether pleasing; the illustrations, especially 
Roentgen ray films, exeeedingly well done. 

It is, perhaps, to be regretted that such an expensive format 
was used, for the work deserves the widest distribution among 
practitioners. As the volumes cannot be purchased singly, it means 
an initial outlay'’ of one hundred dollars, a prohibitive sum for 
many. The costliness of the work may be realized from this com- 
parison: the nine volumes now in print contain about 1,000,000 
words of text (for ninety dollars) ; a popular one-volume text-book 
of medicine contains some 900,000 words of text (for nine dollars). 
It is at least to be hoped that the cost of future revision and addition 
sheets will not be as expensive as has been the case in certain other 
loose-leaf medical publications whose plan of action seems to have 
been to “catch subscribers first,” and then to charge outrageously 
for subsequent material. 

VoL. I. The Diagnosis and Treatment of Disorders of 
Metabolism, by James S. McLester, M.D., Professor of Medi- 
cine, University of Alabama. Pp. 328; 6 illustrations. 

The opening chapter deals with normal metabolism, including 
also nutritive requirements, and the determination of the basal 
metabolic rate. Then follow chapters on disorders of intermediary 
metabolism (alkaptonuria, cystinuria, phosphaturia, oxaluria and 
uraturia), disturbances of Avater balance (anliydremia, edema, dia- 
betes insipidus) and disturbances of acid-base equilibrium. The 
larger part of the Amlume is devoted to gout, obesity and diabetes 
mellitus, \Adth a short concluding chapter on pentosuria and hema- 
chromatosis. Dr. McLester has handled difficult subjects exceed- 
ingly well: he has given the practitioner an adequate and intelligible 
presentation and at the same time has avoided unnecessary and 
confusing details. The Reviewer feels, hoAvever, that more should 
have been said about renal glycosuria; that, the condemnation of 
“diabetic foods” is too SAveeping; that the AAwk of EA’ans on obesity 
might haA^e been referred to with adA^antage. 

VoL. II. The Diagnosis and Tre.-vt.aient of Diseases of the 
Stoaiach and Intestines, by Williaai Fitch Cheney, B.L., 
M.D., Clinical Professor of Medicine, Stanford LMiA-ersity. Pp. 280. 

Part I, dcA-oted to diseases of the stomach, includes chapters on 
acute and chronic gastritis, gastric ulcer, cancer, syphilis of the 
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stomacli^ gastroptosis, and the gastric s;ymptoms due to appendix, 
gall-bladder and liver disease (cirrhosis, syphilis and cancer). 
Part II describes the inflammations of the intestines (acute enter- 
itis, enterocolitis and colitis; chronic catarrhal colitis; chronic 
mucous colitis; chronic ulcerative colitis, which is considered as of 
four types— due to the tubercle bacillus, to Amoeba histolytica, to 
the Shiga bacillus, and to the Diplobacillus of Bargen); cancer; 
acute intestinal obstruction; chronic intestinal stasis; tapeworm; 
acute and chronic appendicitis. The book is well written and in 
an interesting style. The presentation is, however, not as complete 
as might have been expected in such a monograph: for instance, 
one might hope for a clearer statement of surgical indications in ulcer 
treatment, some reference to postoperative treatment of ulcer cases, 
to marginal ulcer. No mention is made of diverticulitis. While 
the organism of Bargen is given as the etiologic factor in ulcera- 
tive colitis not due to amebse, or to the Koch or the Shiga bacillus, 
no mention is made of the possible allergic factor in mucous colitis. 
The Reviewer is not convinced that hemoglobin and red cell estima- 
tions immediately after massive ulcer hemorrhage will reflect the 
degree of blood loss, or that a “Babinsky” reflex is to be expected 
in tabes dorsalis. A number of medicaments not listed in ''New 
and Non-official Remedies” are advised. 

VoL. III. The Diagnosis and Treatment of Diseases of 
THE Heart, by Henry A. Christian, M.D., Sc.D., LL.D. Pp. 355. 

There are chapters on acute endocarditis, acute myocarditis, 
acute and chronic pericarditis, chronic cardiac valvular disease, 
chronic myocardial disease, syphilis of the aorta, angina pectoris, 
cardiac infarction, the cardiac disturbances of thyroid disease, 
certain of the arrhythmias, cardiac neuroses, and congenital heart 
lesions. The author’s years of experience as physician, consultant 
and teacher, his superlative ability to express himself, and, above 
all, his good judgment combine to make this volume a masterpiece. 
There is just the right emphasis, the proper proportion and balance 
of material. Every practitioner and every senior medical student 
should read and reread the introductory chapter and the section 
on digitalis. 

VoL. IV. The Diagnosis and Treatment of Diseases of the 
Thyroid, by Jajies H. Means, M.D., Jackson Professor of Clinical 
Medicine, Harvard XJniversitj% and Edward P. Richardson, M.D., 
John Homans, Professor of Surgery, Harvard University. Pp. 366; 
50 illustrations. 

The opening chapter, historical in nature, outlines the develop- 
ment of our knowledge of the thjToid; the second discusses the 
functions and diseases of the thyroid from the standpoint of normal 
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and pathological physiology; the third chapter is devoted to the 
principles underlying the diagnosis and treatment of thyroid dis- 
ease. Then follow chapters on colloid goiter, exophthalmic goiter, 
adenomatous goiter, myxedema and cretinism, and malignant 
tumors and inflammations of the thyroid. The authors have 
departed from the general plan of discussing chiefly diagnosis and 
treatment, as used in the other volumes of the series, and rightly so : 
much of our knowledge concerning the thyroid is still very recent in 
origin, and in part, at least, controversial. They give a very com- 
plete presentation, including the history of our knowledge of thyroid 
diseases, the physiology and pathology of the gland, the newer 
knowledge concerning thyroid anatomy (illustrations of Wilson’s 
wax reconstructions) as well as the clinical pictures and therapeutic 
measures. Numerous well-selected case reports are cited to illus- 
trate points under discussion. To each chapter is appended a 
considerable bibliography. The style is clear and convincing. Their 
opinions are largely in accord with those held in most th 3 T’oid clinics, 
except, perhaps, what might be called their underestimation of 
the value of Roentgen therapy. 

VoL. V. The Diagnosis and Treatment of Chronic Diseases 
OP THE Respiratory Tract, by Elmer H. Funk, M.D., Clinical 
Professor of Medicine and Therapeutics, Jefferson Medical College. 
Pp. 618; 150 illustrations. 

Part I (89 pages) describes the essentials of the diagnostic and 
therapeutic methods applicable in diseases of the lower respiratory 
tract. In Part II are considered diseases of the trachea, bronchi, 
and lungs: the various types of bronchitis; bronchiectasis; bronchial 
obstruction; foreign bodies in trachea and bronchi; broncholithiasis; 
pulmonary congestion and edema; emphysema; atelectasis; abscess; 
gangrene; bronchopulmonary spirochetosis; pulmonary fibrosis; 
pneumoconiosis; pulmonary s;^Tjhilis; the pulmonary mycoses; 
parasitic diseases; pulmonary embolism, thrombosis and infarction; 
pulmonary arteriosclerosis; hemoptysis; hernia of the lung. Part III 
deals with the diseases of the pleura. In Part IV are discussed 
pulmonary tuberculosis, intrathoracic newgrowths and diseases of 
the diaphragm.. The subject matter is well presented. Of particular 
merit are the sections on foreign bodies in the trachea and bronchi; 
pneumoconiosis, pulmonary tuberculosis and intrathoracic new- 
growths. There are numerous illustrations, especially roentgeno- 
grams which are exceedingly well reproduced. 

VoL. VI. The Diagnosis and Treatment op Arthritis, by 
Russell L. Cecil, M.D., Sc.D., Assistant Professor of Clinical 
Medicine, Cornell Universit 3 ^ Pp. 216; 14 illustrations. 

Part I deals with acute arthritis. This is considered under these 
headings: (a) infectious arthritis (rheumatic fever); (6) septic 
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arthritis (gonococcal arthritis, pneumococcal arthritis, suppurative 
arthritis, and other less common forms of acute bacterial infection 
of the joints); (c) noninfectious arthritis (allergic arthritis, inter- 
mittent hydrarthrosis and traumatic arthritis). Part II takes up 
chronic arthritis which is classified as (a) infectious arthritis, includ- 
ing (1) specific forms (syphilitic and tuberculous arthritis) and 
(2) chronic infectious arthritis (arthritis deformans or rheumatoid 
arthritis; Still’s disease); (b) degenerative arthritis (hypertrophic 
arthritis, degenerative monarticular arthritis, Heberden’s nodes, 
climacteric arthritis, senile arthritis and the Charcot joint); and 
(c) metabolic arthritis (gout), with concluding chapters on mixed 
forms of chronic arthritis and on spondylitis. The classification is 
sound and practical and will be found most helpful by all readers. 
The several clinical pictures are well described and the problems 
of dift'erential diagnosis are fully presented. The voluminous and 
confusing literature on the subject has been judiciously evaluated. 
The principles and details of treatment, including their limitations, 
are clearly stated. 

^^OL. VII. The Diagno-sis and Treatment of Variations in 
Blood Pressure and Nephritis, by Heriman 0. Mosenthal, 
M.D., Professor of Medicine and Attending Physician, New York 
Post-Graduate Medical School and Hospital. Pp. 184. 

This volume is as yet incomplete, Part II (nephritis) not having 
appeared. Part I deals with variations in blood pressure. There 
are chapters on physiologic djmamics controlling arterial pressure; 
■normal arterial pressure; clinical methods of estimating blood pres- 
sure (with a section on the recording sphygmomanometer by Daniel 
R. Barr) ; capillary and venous pressure, and hypotension (section 
on capillary pressure written by Ernst P. Boas); tests of functional 
efficiency of the circulation (description of their respective func- 
tional efficiency tests by C. Ward Crampton, Edward C. Schneider 
and Harold M. Frost); blood pressure as related to life insurance 
(by Harold M. Frost); the influence of habits and daily routine 
upon blood pressure; types of increased blood pressure; essential 
hypertension. While the author has limited his material to what 
he considers practical for the reader, he has given an adequate 
statement of views of others in a field where many and varied beliefs 
are current. Should the reader wish to investigate further, he is 
furnished with nearly 250 references to the literature. 

Yoh. VIII. The Diagnosis and Treataient of Diseases of 
THE Liver and Bill^ry Tract, by John Phillips, M.B., Chief of 
Medical Division, The Cleveland Clinic. Pp. 539; 58 illustrations. 

Part I takes up the embryology, gross anatomy and the physi- 
ology of the liver, its congenital and acquired deformities and dis- 
placements, the methods of examination and liver function tests. 
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Part II deals with the diseases of the liver itself. Part III with 
those of the extrahepatic bile ducts, and Part IV with the diseases 
of the gall bladder. This volume, Avhile giving a good description 
of the clinical picture and treatment of the various diseases of the 
biliary sj'^stem, should be particularly valuable to the practitioner 
because of its clear and concise presentation of our newer knowledge 
of liver function, of the tests for liyer function and jaundiced states 
(especially the van den Bergh and dye elimination tests) and chole- 
cystography. The section on hemoljd^ic jaundice might have been 
shorter, since the condition is rightly and fully described in the 
volume on the diseases of the blood. The volume is exceedingly 
well written; the illustrations well chosen and reproduced. Medi- 
cine indeed suffered a great loss in the tragic and untimely death 
of Doctor Phillips, very shortly after the completion of this manu- 
script, in the Cleveland Clinic disaster. 

V OL. IX. The Diagnosis and Treatment of Diseases of the 
Blood, by Thomas Ordway, M.D., Dean and Associate Professor 
of Medicine, Albany Medical College, and L. Whittington Gor- 
ham, M.D., Clinical Professor of Medicine, Albany Medical College. 
Pp. 605; 33 illustrations. 

After a discussion of the formed elements of the blood follow 
chapters on pernicious anemia, chlorosis, sickle-cell anemia, hemo- 
lytic jaundice, anemia due to hemorrhage and to infection, granulo- 
cytopenia. aplastic anemia, anemia of pregnancy, anemia associated 
with systemic diseases, the leukemias, acute infectious mononucle- 
osis, polycythemia, the purpuras, hemophilia, hemorrhage of the 
newborn, and a concluding chapter on the anemias of childhood 
written by Kenneth D. Blacltfan, M.D., professor of pediatrics 
at the Harvard Medical School, and his associates, James M. Batj'', 
M.D., and L. K. Diamond, M.D. From the practitioner’s stand- 
point, this is the best book on hematology whieh the Reviewer has 
encountered. The descriptions are clear, concise and aceurate, 
with numerous illustrative case reports, and many well selected 
references to the literature. The style is excellent. The illustrations 
are well done. So rapid have been the advances that the present 
eonception of granulocytopenia has completely changed since the 
book was written. It is to be hoped that in their revision, the 
authors will prefer the term granuloeytopenia to the inaccurate 
agranulocytosis (literallv, a lack of an increase of granulocytes). 

R. K. 


Intestinal Toxemia. Biologically Considered. By Anthony 
Bassler, M.D., F.A.C.P. Pp. 433; 16 illustrations. Philadel- 
phia; F. A. Davis Company, 1930. Price, S6.00. 

This book represents biased but poor writing by an enthusiast 
who makes many inexcusable statements and fails to throw any 
light on the obscure subject he treats. • r. L. 
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A Textbook of Medicine. By Russell L. Cecil, A.B., M.D., 

Sc.D. Associate Editor for Diseases of the Nervous System, 

Foster Kennedy, M.D., F.R.S.E. Pp. 1592. Second edition. 

Philadelphia; W. B. Saunders Company, 1930. Price, S9.00. 

That a second edition of this work should be necessary within 
four years is a sufficient recommendation of its soundness. As the 
editor points out in the preface to the first edition, the rapid 
powth ‘of medical science during recent years has made it almost 
impossible for a single individual to master the entire field. This 
book, therefore, is the cooperative effort of over 130 contributors, 
each of whom is a student or investigator of the subject upon which 
he has written. In the new edition there are several changes in the 
list of contributors due to loss by death among the original writers, 
and several new names appear as authors of new chapters. Even a 
casual comparison of the present volume with its predecessor, 
shows plainly the extensive and often radical changes that have 
been made by the various contributors in the treatment of their 
subjects. 

The Reviewer is in hearty accord with the editor’s prophesy; 
“that it is doubtful whether any author of the future will have the 
temerity to write a complete textbook on medicine without con- 
siderable collaboration.” 

Indeed it is to be hoped that the success of this splendid treatise 
will lead to the production of other authoritative works built upon 
the same plan. B. L. 


A Brief History of Medicine in Massachusetts. By Henry 
R. '\^IETS, M.D. Pp. 194; 8 illustrations. Boston: Houghton 
Mifflin Company, 1930. 

Written as a “contribution by the Massachusetts Medical 
Society to the Tercentenary Celebration of the Massachusetts Bay 
Colony,” this book covers entertainingly the more important 
phases of Massachusetts’ (really Boston’s) medical history. Though 
mostly of local interest, the argument at times— such as the dis- 
covery of ether anesthesia and Minot’s dietary treatment of per- 
nicious anemia— attains world importance. In the anesthesia 
story, “credit for introducing surgical anesthesia to the world” 
is given to Morton, though Long receives (in Welch’s words) “the 
credit of independent and prior experiment and discovery.” Who 
shall say which is the greater contribution? 

Following a chapter on the preacher-physicians and the appren- 
tice system, come the interesting eighteenth controversy on inocu- 
lation and word pictures of such well-known early figures as the two 
Warrens, Waterhouse, Douglass and James Lloyd. The divided 
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patriotic feelings during the Revolution— even in that hotbed of 
patriotism— and the conditions leading to the foundation of the 
Harvard Medical School, the Massachusetts General Hospital and 
the Massachusetts Medical Society receive sympathetic attention, 
also the five medical families— the Warrens, Jacksons, Bigelows, 
Bowditches and Shattucks. 

The work should have a far wider appeal than to the New Eng- 
landers whom it chiefly concerns. E. K. 


Legal Medicine and Toxicology. By Ralph W. Webster, 

M.D., Ph.D. Pp. 862; 47 illustrations. Philadelphia: W. B. 

Saunders Company, 1930. Price, $8.50. 

While most phases of American medicine are oversupplied with 
textbooks of conventional scope and treatment, this is distinctly 
not so in the fleld of Toxicology and Legal Medicine. Webster’s 
book, therefore, is welcome for this reason, as well as because it 
presents a wealth of valuable material from an acknowledged 
authority. Almost twice as much space is devoted in it to Toxicology 
as to Legal Medicine. This permits a fairly constant consideration 
of mode of action, symptoms, fatal dose, treatment, postmortem 
appearance, methods of detection of most of the substances impor- 
tant in toxicology. E. K. 
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NEW BOOKS. 

Medical Clinics of North America {Mayo Clinic Number — November, 1930). 

Pp. 261 ; 50 illustrations. Philadelphia: W. B. Saunders Company. 
Progressive Medicine, Vol. IV. December, 1930. Edited by Hobart 
Aiiohy Hare, M.D., LL.D., assisted by Leighton F. Appleman, M.D. 
Pp. 383; 75 illustrations. Philadelphia; Lea & Febiger, 1930. 

The P ovulation Ce7isus of 1930. Pp. 33. Los Angeles Chamber op 
Commerce. 

Die Grundlagen der Religionsphilosophie {N omotheismxis) . By Th. Ziehen. 
Pp. 164. Leipsig; Felix Meiner, 1928. Price, RM. 3.80. 

A history and critique of interpretations of the chief religio-philosophic systems. 
Of indirect medical interest only. 

Bright’s Disease. Observations on the Courses of Different Types and on the 
Resultant Changes in Renal Anatomy. By D. D. Van Slyke, Edgar 
Stillman, Eggert Moller, W. Ehrich, J. F. McIntosh, L. Leiter, 
E. M. Mackay, R. R. Hannon, N. S. Moore, and Christopher Johns- 
ton. Pp. 130; 41 illustrations. Baltimore; The Williams & Willdns 
Company, 1930. Price, S3.00. 

The Morphine Habit and Its Painless Treatment. By G. Laughton Scott 
M.R.C.S., B.A. (Oxon.). Pp. 94. London; H. K. Lewis & Co., Ltd’. 
Price, 5/, net. 

An optimistic treatment of the morphine habit with emphasis on the avoid- 
ance of "withdrawal shock.” 
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Microbiology and Elementary Pathology. By Charles G. Sinclair, B.S., 
M.D. Pp. 362; 102 illustrations. Philadelphia; F. A. Davis Company, 
1931. Price, S2.50. 

Miscellaneoxis Contrihiiions on the Costs of Medical Care. Niimber 5. The 
Use of Small Loans for Medical Expenses. By Leon Henderson. Pp. 10. 
Washington, D. C.: The Committee on the Cost of Medical Care. 

Miscellaneous Contributions on the Costs of Medical Care. Number 6. The 
Cancer Program of Massachusetts. By George H. Bigelow, M.D. 
Pp. 8. Washington, D. C.; The Committee on the Cost of Medical Care. 

The Surgical Clinics of North. America, Vol. 10 — No. 6 {Philadelphia N^lmher 
—December, 19S0). Pp. 316; 95 illustrations. Philadelphia: W. B. 
Saunders Company. 

Williayn Stewart Halsted, Surgeon. By W. G. MacCallum. Introduction 
by Dr. W. H. Welch. Pp. 240; 18 illustrations. Baltimore: The Johns 
Hopkins Press, 1930. Price, 82.75. 

Saint Bartholomew’s Hospital Reports, Vol. LXIII. Edited by Sir Thomas 
Horder, Bart., K.C.V.O., et al. Pp. 272; illustrated. Supplementary 
Volume. Deep X-ray Therapy in Malignant Disease. By Walter M. 
Levitt, M.B., D.M.R.E., with an introduction by Sir Thomas Horder, 
Bart., K.C.V.O., M.D., F.R.C.P. Pp. 128; 10 illustrations. London: 
John Murra}'^, 1930. 

This valuable series of hospital reports contains articles by such well-known 
men as Horder, Francis Fraser, Wilfrid Shaw, Richard Armstrong and others. 

Treatment of Epilepsy. By Fritz B. Talbot, M.D. Pp. 308; 11 illustra- 
tions. New York: The Macmillan Company, 1930. Price, 84.00. 

Chronic Arthritis and Rheumatoid Affections with Recovery Record. By 
Bernard Langdon Wyatt, M.D., F.A.C.P., with the collaboration of 
Louis I. Dublin, Ph.D., and Foreword by Dr. J. Van Breemen. 
Pp. 141. New York: Wilbam Wood & Co., 1930. Price, 82.50. • 

Industrial Microbiology. By Henry Field Smyth, M.D., Dr. P.H., and 
Walter Lord Obold, M.S, Pp. 313; illustrated. Baltimore: The 
Williams & Wilkins Company, 1930. Price, 86.00. 

Carnegie Institution of Washington Publication No. 41 1 ■ Leonardo da V inci, 
The Anatomist, 1462-1519. By J. Playfair McMurrich, with a Preface 
by George Sarton. Pp. 262; 89 illustrations. Baltimore: The 
Williams & Wilkins Company, 1930. Price, 86.00. 


NEW EDITIONS. 

Medizinal-Index, Teile I and II. By Dr. M. T. Schnirer. Pp. 224. 
31st Edition. Leipsig and Wien; Franz Deuticke, 1931. Price, M. 4.60. 

A compact but necessarily fragmentary compend covering recent develop- 
ments in therapeutics, infant feeding, new expressions, and so forth, of more 
use to German and Austrian physicians than in this country. 

Text-book for Nurses. Surgical and Medical. By E. W. Hey Groves, 
M.D., B.Sc., M.S., F.R.C.S., Surgeon to the Bristol General Hospital, 
and The Late J. M. Fortescue-Brickdale, M.A., M.D. (Oxon.), 
M.R.C.P. (Lond.), Senior Assistant Physician, Bristol Roj'al Infirmary. 
The Medical Section rewsed by J. A. Nixon, C.M.G., M.D. (Cantab.), 
F.R.C.P. (Lond.), Professor of Medicine and Director of Clinical Med- 
icine in the University of Bristol. 

One of the best of books of its kind that wo have seen. 
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A Comparative Study of Hemolytic Streptococci from Patients Con- 
valescent from Scarlet Fever.— It is obvious that the control of scarla- 
tina may depend upon measures taken to prevent transmission of the 
specific streptococcus from man to man. Kirkbride, Wheeler and 
West (J. Infect. Bis., 1930, 47, 16) investigated 85 cases of scarlet fever 
in order to determine whether the type of hemolytic streptococci present 
at the onset of the infection change during the course of the disease and 
“whether any relationship could be established betAveen the reactions 
of a particular strain and the epidemiologic evidence of its ability to 
induce infections in human beings.” From 50 to 60 per cent of the 
patients discharged at the end of the thirty-day quarantine had hemo- 
lytic streptococci in their nasopharyngeal secretions. Only 6 per cent 
of 34 patients who Avere carriers of this streptococcus could he incrimi- 
nated as a possible source of scarlatina Avhich occurred in indiAuduals 
with Avhom they came in contact. The strains that Avere isolated shoAved 
marked variations in their cultural, biochemic and serologic characteris- 
tics, but there was no fundamental difference betAveen the organisms 
cultured at the beginning of the disease and long after conA^alescence 
had occurred nor could any differences be found that bore relation to 
the infectwity of the strain at the time of isolation. 


TJndulant Fever (Brucelliasis). — The "occurrence of a considerable 
number of new cases of undulant fever in the community from Avhich 
this abstract is written makes particularlj’- appropriate for reA'ieAV this 
article on a clinicopathologic study of 90 cases as reported bj^ Si.aipson 
{Ann. Inter. Med., 1930, 4, 238). He Avrites that the disease is rapidly 
increasing throughout the United States or else the disease is being 
recognized more generally than it has been in the past. For example, 
prior to 1925 only 128 cases had been reported in this country, AA’hereas 
in the year 1929, 1301 cases alone AA’ere reported and from eA^ery state 
in the Union. Undulant feA^er may be caused by the Bacillus abortus 
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of Bang or the Micrococcus melitensis of Bruce. The two organisms 
are remarkably similar, so much so that it is customary to refer to them 
as the abortus-melitensis group of organisms, and the generic name. 
Brucella, has been used to designate the several types of organisms 
belonging to this group. The organism in the majority of instances is 
transmitted to the human being as a result of the drinMng of raw milk 
or consuming unpasteurized dairy products, although it is possible 
that the organism may enter through the skin. Brucella abortus infec- 
tion in cattle is widely disseminated throughout this country and it is 
undoubtedly from these cattle that the disease is transmitted to the 
human. In man the clinical expressions of brucelliasis are by no means 
clear-cut. It is only after a continued febrile course without any 
explicable origin that the possibility of Brucella infectiori is considered. 
Simpson believes, however, that the disease is sufBcientlj" characteristic 
to enable the discerning physician to make tire diagnosis without much 
difficulty. Following the initial prodrome there occur fever, chills and 
sweats. The most characteristic feature of the fever is the general 
feeling of well being that the patient notices despite a temperature as 
high as 102 ° to 103 ° F. This is usually an afternoon rise of temperature, 
the mornmg hours showing a marked remission or intermission. The 
sweats are extremely common and quite characteristic, occurring during 
the early morning hours and often of a severe drenching character. 
The pulse is characteristically slow. Sleep is disturbed by the sweats, 
but on the whole the average patient gets along very well. A febrile 
course persists from one week to several months, vdth an average dura- 
tion of about four months. There is a total absence of physical findings 
or at least physical findings which would indicate the disorder. Brucella 
abortus shows the same predilection for the genital tract of human beings 
as it does in susceptible animals. The disease may produce human abor- 
tion and in man occasions various complications in the genital tract. 
The diagnosis is confirmed by the agglutination reaction. The agglu- 
tinins appear usually during the second week and persist for variable 
times, possibly many years after the subsidence of the attack. Blood 
cultures and urine cultures, animal inoculations and skin tests may also 
be used to substantiate clinical diagnosis. Prophylaxis of the disease 
is extremely important. There is a basic need for strict supervision 
of pasteurization processes. Active treatment with chemicals has been 
unavailing. In 46 of Simpson’s cases a vaccine made from heat-killed 
Brucella abortus apparently was decidedly efficacious. 


SUEGERY 


UNDER THE CHARGE OF 

T. TURNER THOMAS, M.D., 

PHII.ADEIiPHIA, PA. 


The Anatomical Result of Periarterial Sympathectomy. — Blair, 
Doff and Bingham (Brit. J. Siirg., 1930, 18, 215) claim that the condi- 
tion of the nerves in the main arteries was investigated in a leg ampu- 
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tated five weeks after the periarterial injection of alcohol into the sheath 
of the femoral artery. All nerves running with the artery at the seat 
of the previous operation appeared to have degenerated distally, but 
an abundant additional supply was discovered running to the vessels 
lower down from the ordinary nerves of the limbs that showed up in 
marked contrast. This accessory nerve supply arrives upon the vessels 
of the leg mainly in the popliteal space. The incidence of these accessory 
nerves was also checked by anatomical dissection in another limb. The 
incoming nerve twigs have a characteristic structure, being composed 
chiefly of small medullated fibers, with a few large medullated fibers 
and a fair number of nonmedullated fibers. It is suggested that these 
incoming nerves may be specially concerned with the bloodvessels to 
the muscles. 


The Mixed Tumors of the Salivary Glands. — Petty (Brit. J. Surg., 
1930, 18, 241) says that as a result of the present study the conclusion 
has been reached that the mixed tumors of the salivary glands are a 
composite group of epithelial tumors, the varying pathologic features 
of which depend on the degree of differentiation attained, the rapidity 
of division of the cells and the amount of myxomatous change undergone 
by the epithelium; according to the degree to which these changes have 
taken place, all gradations may be encountered between a myxoma 
on the one hand and a highly differentiated tumor with ducts and acini 
on the other; and between a slowly growing tumor with regular cells 
and an irregular anaplastic growth. Based on these factors a practical 
pathologic classification has been evolved. The combined pathologic 
and clinical study has shown that this classification allows of a certain 
amount of correlation between the clinical and pathologic findings, 
but that the correlation is by no means complete. 


Indications and Contraindications for Nephrectomy in Renal Tuber- 
culosis. — Spitzek (J. Urol., 1930, 24, 469) declares that the absence of 
tubercle bacilli in the secretion from a kidney, does not mean that 
tuberculosis of such kidney does not exist. The presence of tubercle 
bacilli in the urine means that a focus of tuberculosis is present either 
in the genital or the urinary tract somewhere as the tubercle bacilli do 
not pass through normal epithelium anywhere in the body. The pres- 
ence of pus from a supposedly well kidney does not condemn such kidney 
in the presence of a known tuberculous kidney on the opposite side. 
It must not be forgotten that pus in a segregated urine may result from 
other conditions than tuberculosis. There are three, types of tubercu- 
losis of the kidney, the ulcerocavernous type being the only one with 
which the urologist concerns himself. Years of experience, as testified 
to by careful observers have demonstrated that patients suffering from 
tuberculosis of the kidney, have a better chance of recover^’^ from other 
conditions, whether they be tuberculous or not, when such diseased 
kidney is removed. Progressive ill health and eventually death are the 
rule with occasional exceptions, where tuberculosis of the kidney cannot 
be treated by nephrectomy and the reverse is true where it is possible 
and wise to practice nephrectomy. 
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The Influence of Standardized Extracts of Thymus and of Spleen on 
Basal Metabolism.— Schneider and Nitschke {Klin. Wchnschr., 1930, 
9, 1489) report the results of careful investigation of a new extract pre- 
pared from the thymus or from the spleen by means of acetic alcohol 
and ether. These extracts are standardized on rabbits by their ability 
to reduce the content of inorganic phosphorus in the blood serum, one 
unit being 0.1 of that amount capable of causing a 50 per cent reduction 
of blood serum phosphorus in a rabbit weighing 2 kg. within a period 
of twenty-four hours. With these new extracts they have reinvesti- 
gated the question of whether or not basal metabolism is influenced 
by the spleen or the thymus a problem, the investigation of which has in 
the past yielded highly discordant results. With these new extracts 
they find that the subcutaneous injection of from 1 to 2 units reduces 
the basal metabolism of test animals within a period of six to twelve 
hours and that the maximum reduction appears at the end of about 
tv'enty-four hours. The degree of reduction averages about 23 per 
cent. Larger doses fail to produce a greater degree of reduction. The 
extracts are also capable of producing a similar reduction in animals 
the basal metabolism of which has previously been raised by the injec- 
tion of thyroxin. In fact, it is possible by the use of these extracts com- 
pletely to counteract the metabolic effects of thyroxin. Extracts pre- 
pared in a similar manner from other portions of the lymphatic system 
exert a similar action upon basal metabolism. Like extracts prepared 
from liver and muscle have no effect. The nature of the active sub- 
stance in these extracts of thymus and spleen is not yet determined, 
but they are Aurtually free from protein and fat. They vary in their 
content of inorganic salts, some being poor and others rich but this 
difference in extracts seems to be without influence upon their activity. 
It seems possible that the active substance is in the nature of a hormone. 
The therapeutic value of these extracts in man cannot yet be stated. 


The Treatment of Postencephalitic Manifestations with Harmin 
Alkaloid.— Frank and Schlesinger {Klin. Wchnsehr., 1930, 9, 1864) 
tested the beneficial effect of the alkaloid harmin alone or in combina- 
tion with scopolamin on 12 cases W'ith postencephalitis and 2 cases of 
paralysis agitans. After a critical analysis of the possible spontaneous 
variations in the clinical condition of the patients, the authors con- 
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eluded that in 4 patients the improvement was marked; in 4 patients, 
satisfactory; and in 2, only slight. In 2 cases no change in the clinical 
condition was observed. It is of interest that in these 2 cases no bene- 
ficial response was noted after the administration of scopolamin. The 
effects of harmin were apparent fifteen minutes after subcutaneous 
injection and twenty minutes after per oral administration. The dura- 
tion of the effect of harmin varied from three hours to four days. The 
doses of single injections varied from 0.015 gm. to 0.05 gm. Harmin 
therapy in keratin capsules also proved efficacious after per oral admin- 
istration. If the single doses reached 0.06 gm. toxic manifestations 
such as dizziness, nausea, headache, restlessness and collapse developed. 
The therapeutic effect of harmin was most pronounced on the voluntary 
movements. The rate became free, propulsion and retropulsion were 
abolished. The face became more expressive and the mood more 
normal. Patients who previously had to be fed were able to take 
nourishment without aid. Harmin, on the other hand, had no effect on 
the tremor. The combination of harmin and scopolamin is considered 
the most effective treatment of the postencephalitic state. 


PEDIATRICS 


UNDER THE CHARGE OF 

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D., 

OF PHILADELPHIA. 


The Cholesterol and Bilirubin Contents of the Blood of Mother and 
Child. — Hinglais and Govaebts {Gynec. ct obstet., 1930,22, 137) found 
that, although hypercholesteremia in the mother is frequent at term, 
it is by no means a constant phenomenon. They observed a distinctly 
low cholesterol content of the blood in infants at birth. Although 
the hypothesis of placental origin of a part of the fetal cholesterol 
cannot be entirely eliminated, nevertheless the excess of cholesterol 
in the fetal suprarenals indicates an endogenous source of at least 
part of the cholesterol. They found no direct relationship between 
the maternal hypocholesteremia and the need of the fetus for choles- 
terol. The excess of cholesterol in the mother is valuable because of 
its antitoxic and antihemolytic qualities. During the first few days 
after birth the infant shows a rapid and marked increase of the chol- 
esterol content of the blood. This seems, in part at least, to be due 
to activity of the suprarenals. It was seen that the cholesteremia 
increased more rapidly when absorption of the vernix caseosa was 
allowed tlian when the vernix caseosa was immediately removed by 
washing. There was' found, however, no basis for the hypothesis of 
an amniotic origin of the cholesterol of the vernix caseosa. No direct 
relationship was found to exist between the excess of bilirubin in the 
blood at birth and the low cholesterol content of the blood. It was 
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observed that the bilirubinemia, -which is the result of hemolytic pro- 
cesses, decreased during the first few days after birth. This is un- 
doubtedly due to the fact that the increased cholesteremia exerts an 
antihemolytic influence that checks the production of bilirubin. It 
was also noted that the bilirubinemia decreased more rapidly in the 
infants whose vernix caseosa was absorbed, and in whom a more rapid 
increase of cholesterol was observed. 


Strychnin Poisoning in Children.— Airman (J. Am. Med. Assn., 
1930, 95, 1665) emphasizes the danger of strychnin in laxative pills 
as well as the fact that the laxative combination clinically is as effective 
without this dangerous drug, which is often ingested by children 
because such pills have a candy coating. Strychnin poisoning is most 
common in children under five years of age, especially those between 
one and tvm years. The author feels that strychnin poisoning should 
be listed under a separate heading in listing causes of death. It is 
most often caused by accidentally eating medicine prepared for adults. 
Among the colored sugar-coated cathartic tablets that cause the most 
of the deaths are Hinckle’s cascara and A. B. and S. tablets. Strych- 
nin causes fatal convulsions in infants, and investigation has shown 
that it is not necessary for the efficacy of the tablets. The use and 
sale of strychnin should be controlled by legislation, but now is very 
poorly controlled. The elimination of the coating from tablets con- 
taining strychnin would prevent many cases of poisoning, as the 
unpleasant taste would insure against their ingestion by young chil- 
dren, in sufficient quantity to be poisonous. It is certain that strych- 
nin is the most serious form of accidental poisoning in children under 
five years of age. 

Extrinsic Congenital Stenosis of Duodenum as Anatomic Basis of 
Cyclic Vomiting.— Camera {Arch, de med. dcs enf., 1930, 33, 583) 
reports a case of cyclic vomiting with acetonuria tliat he had studied 
for several years. From the first he was impressed by the resemblance 
of this condition to the symptoms produced by subvaterian stenosis 
of the duodenum. Roentgenologic study proved the suspicion of a 
duodenal stenosis, and the child was finally cured by an anastomosis 
between the first portion of the small intestine and the second portion 
of the duodenum, passing through the transverse mesocolon. The 
pathogenesis of so-called cyclic vomiting is as yet undetermined. The 
theories of acetonuria, appendicitis and hepatic disturbances have all 
been proved unreliable. The author is convinced that the character 
and syndrome of the gastroduodenal vomiting that is the chief feature 
of the disease may be explained, if one considers a subvaterian duo- 
denal stenosis as its anatomic basis. The stenoses, whether total or 
partial, are caused by a lack or delay in tlie attachment of the meso- 
colon in which the entire large intestine has a tendency to fall into the 
small pelvis, and the mesenteric pedicle, because of tliis abnormal 
weight, compresses the duodenum against tlie posterior wall of the 
abdomen. Passage through the duodenum is thus blocked, and habit- 
ual constipation, migraine and sometimes hepatic intoxication result. 
The condition is also marked by periodic attacks of vomiting that 
correspond to those usually described as cyclic vomiting with aceto- 
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nuria. When the attachment of the mesocolon is merely retarded, as 
is common in early childhood, the attacks are of short duration. The 
high localization of the stenosis explains the persistence of the vomit- 
ing, the absolute intolerance of ingestion of any substance, and the 
rapid dehydration that results. Because of this localization of the 
stenosis, when the small free portion of the gastro-intestinal tube is 
relieved of its alimentary content, the vomitus can consist only of 
the secretions of the gastric and duodenal glands. This liquid mass, 
driven back toward the stomach, when it reaches its point of stenosis 
is emitted as by regurgitation when the pylorus is open or with painful 
contractions when the pylorus is closed. These are the two types of 
vomiting observed in cases of cyclic vomiting with acetonuria. The 
acetonuria itself as well as other concomitant toxic conditions that are 
often seen is the result of the mixing of the glandular secretions. 
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The Problem of Early Genital Lesions.— Wenger, Surgeon and 
Proske (A7U. J. Syph., 1930, 14, 313) discuss the problem of the differ- 
ential diagnosis between chancre and chancroid based on 1235 genital 
lesions studied at the United States Public Health Clinic at Hot Springs. 
Thej'^ believe that any diagnosis of a genital lesion unsupported by 
laboratory findings is questionable and that too much emphasis has 
been placed on clinical differentiation. A diagnosis of syphilis is 
established in the presence of the following data: (1) Positive dark- 
field for spirocheta pallida and positive Wassermann test; (2) positive 
darkfield and negative Wassermann ; (3) negative darkfield and a posi- 
tive Wassermann. A case of this sort is not necessarily early syphilis, 
however, and the genital lesion may prove to be chancroidal. The 
diagnosis of chancroid can be established by: (1) Demonstrating the ' 
pucrey bacillus by ciiltnral methods; (2) the test of time, that is, the 
inability to prove the presence of syphilis by repeated darkfields, gland 
punctures, and a series of Wassermann tests over a period of several 
montlis. The autliors state that it is difficult to obtain the organism 
of chancroid in pure culture because of tlie usual presence of secondary 
infection both in the genital lesion and glands at the time the patient 
is first seen. Furthermore, the Ducrey bacillus is seldom found in 
suspected lesions bj^ smear preparation because of its tendency to give 
up its characteristic streptobacillus form as soon as suppuration and 
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necrosis occur. Hence in most cases of chancroid the diagnosis must 
be made in retrospect after syphilis has been adequately excluded. In 
the present study a diagnosis of sj^philis was established either by a 
positive Wassermann test or a positive darkfield examination, or both 
in 86 per cent of the entire series. The remaining 14 per cent consti- 
tuted a difficult problem for most of the patients were indigent and 
failed to cooperate in the necessary Wassermann follow-up. Tu'elve 
of the patients, however, later returned to the Clinic with evidence of 
syphilis. Some undoubtedly acquired a subsequent infection but it is 
not likely that all the members of tlie group did. 


GYNECOLOGY AND OBSTETRICS 


' UNDER THE CHARGE OP 

CHARLES C. NORRIS, M.D., 
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Tuberculous Salpingitis. — Basing his statements on his experiences 
at Saranac Lake, Jameson {Am. Review of Tnbercnhsis, 1930, 22, 72) 
is of the opinion that involvement of the genital organs ranks fifth 
among the complications to which the woman suffering from pulmonary 
tuberculosis is liable. There is no syndrome of symptoms by which 
tuberculous pelvic disease can be distinguished from any other inflam- 
matory variety but signs or symptoms of pehdc inflammatory disease 
in any woman showing evidence of tuberculosis elsewhere should be 
regarded with suspicion. It is customary to regard salpingitis in the 
virgin as tuberculous unless there has been a previous gonorrheal vulvo- 
vaginitis. Tuberculosis attacks the pelvic organs in about S per cent 
of women with pulmonary tuberculosis. In regard to the treatment 
of pelvic tuberculosis, he believes that the Roentgen ray seems to offer 
a feasible conservative method of treating lesions of the uterus and 
adnexa in women with tuberculosis of the lungs. In cases too sick for 
» even this method of treatment, conservative treatment with hot 
douches, baking and general medical measures should give relief in a 
majority of cases, while surgery should be restricted to those cases not 
relieved by other methods. WTiile the Re\dewer feels that the aboi'e 
advice is good for the cases having lung involvement, a different situa- 
tion is presented in the patients who have tuberculous salpingitis 
without obvious pulmonary disease. In such cases surgery frequently 
accomplishes brilliant results and the patients should not be denied 
operative treatment if a fair trial of nonoperative measures has failed 
to improve the pelvic condition. 
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Postmenopausal Bleeding. — Uterine bleeding which occurs after the 
menopause should always be a cause of concern to the attending 
physician until he has proven that it is not due to uterine cancer. It 
is well to remember, however, that all cases of this type of bleeding are 
not of a malignant nature. In a series of 179 cases of postmenopausal 
bleeding which were studied in the gynecologic department of the 
Johns Hopkins Hospital by Te Linde (South. Med. J., 1930, 23, 571) 
a malignant condition was found somewhere in the generative organs 
in 60% and relatively benign conditions in 40%. The most common 
site of the malignant growth was the uterus (55.9 %). Certain benign 
and malignant causes of genital bleeding after the menopause can be 
diagnosed by inspection of the vagina and cervix or curettage of the 
uterus, but in a small group of cases these procedures do not satis- 
factorily explain the s^’^mptom. In such cases the question of neoplasm 
of the ovary should be borne in mind, and even though no evidence 
can be discovered by palpation at the time of the curettage, the patient 
should be subjected to reexamination quite frequently, and as soon as 
any increase in the size of an ovary can be made out she should be 
subjected to a laparotomy, provided her age or other physical condition 
does not present any serious contraindication. If curettage reveals 
hyperplasia of the endometrium several j’^ears after the menopause the 
presence of follicular oophoroma or a granulosal cell tumor of the 
ovary is probably, and tbe patient should be kept under observation 
and subjected to laparotomy as soon as palpation shows any ovarian 
enlargement. 


OPHTHALMOLOGY 


UNDER THE CHARGE OP 

WILLIAM L. BENEDICT, M.D., 
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The Treatment of Ocular Tuberculosis by Means of Roentgen Rays. 
— Urbanek, J. (Brit. J. Actinotherapy, 1930, 5, No. 8, 169). Up to the 
present time we have no uniform dosage as regards the kind or quantity 
of Roentgen ray to be used in treatment of diseases of the eye. Follow- 
ing the advice of Rohi’schneider regarding the standardization of dosage 
Urbanek applied Roentgen rays to tubercular diseased eyes. Reporting 
on the result of 50 cases treated in the first University Eye Clinic, 
Vienna, he found improvement in only 3 of 20 cases of chronic irido- 
cyclitis. These cases had both eyes affected and only one eye was 
radiated. In tliis way he was able to observe in all 3 cases that a more 
rapid favorable termination of the process took place upon the eye 
which had been radiated. The results in scleritis were thought to be 
very good, but in one case when both eyes were involved the radiated 
eye showed no more rapid improvement tlian the other, though with 
"tebeprotin” a rapid cure was obtained in both eyes. In old cases of 
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choroiditis no beneficial results were obtained. On the other hand 
Roentgen ray treatments of fresh cases gave most excellent results. 
The result of treatments in cases of keratitis also were very good. In 
recurring hemorrhages in the vitreous humor no success was obtained. 
The treatments given in Professor Holzknicht’s Institute were with 
1| H. to 2 H. through a filter of 0.3 zinc, unless there was need for 
especial care on dosage. The dose coi'responds to approximately 1S% 
of H.E.D. The highest dosage given was 25 H., divided into 14 radia-, 
tions, spread over a period of nine months. The first radiations were 
given at intervals of eight days; then came intervals of four to sLx weeks. 


OTO-RHINO-LAEYNGOLOGY 


UNDER THE CHARGE OF 

deWAYNE G. RICHEY, B.S., M.D., 

ilERCY HOSPITAE, PITTSBURGH, PA. 


The Incidence of Bacteria in 400 Tonsil Cultures. —It was Louis who 
gave us that important instrument of research— the Numerical Method 
— involving the careful collation and intelligent analysis of accurately 
observed facts. No one can deny tliat this system has provided clues 
leading to the solution of many formerly mysterious bacteriologic 
problems. And there is no reason to believe that the same plan will 
not aid materially in clarifying the fog enshrouding many etiologic 
phases of infectious disease at the present time. Furthermore, because 
this method is constantly available to each and every physician in his 
daily routine, the depth of its potential value remains unsounded. 
Consequently, in view of the difficulties in arriving at an established 
composite picture of the pharyngeal and oral bacterial cosmos, we con- 
tinue to pursue our policy of abstracting selected revelant contribu- 
tions. CoBE (J. Infect. Dis., 1930, 46, 298) reports the bacteriologic 
findings of material obtained from the tonsils surgically removed from 
400 persons. Most of the microorganism corresponded to well-known 
habitues of the oropharynx. Reckoned according to average mean total 
percentages, the incidence of the commoner bacteria were; staphjdo- 
cocci, 93; pneumococci, 58; streptococci, 42; M. catarrhalis, 27; B. 
influenzas, 23; B. mucosus capsulatus, 21; diphtheroids, 11. Hemo- 
lytic streptococci occurred virtually as often as the viridans and non- 
hemolytic varieties combined. Tliree per cent of the nonhemolytic 
streptococci, whicli represented 14.5 per cent of tlie average mean 
total, were identified as Streptococcus cardioarthritidis (Small). More 
children harbored streptococci than adults. B. influenzie, B. mucosus 
capsulatus and the diphtheroid bacilli prevailed in tlie spring; whereas 
]\I. catarrhalis was more prevalent in the fall. 
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The Interpretation of Sinus Roentgenograms.— Recalling "that the 
Roentgen ray has been in use as a diagnostie aid in disease of the nasal 
accessory sinuses for at least fifteen years, Griek (Am. J. Roent. and 
Rad. Tlier., 1930, 24, 21) observes that during this period there has 
been less improvement in the method than in any other field of roentgen- 
ology. To improve the work close attention must be given to technical 
details, time must be taken for study of films, and the examiner should 
understand the pathology of sinus disease as demonstrated by roent- 
genologic changes. The last is a real stumbling block to progress, and 
the difficulties are increased by the fact that the roentgenologist and 
the rhinologist do not understand each other even when they attempt 
to cooperate. The common lesions wdiich produce circumscribed areas 
of density 'are benign tumors, such as osteomas or fibromas; polyps, 
mucoceles, cysts, and hyperplasia of the mucosal lining. In most cases 
these changes can be recognized by the roentgenologist, but sometimes 
they cannot be classified definitely and the differentiation must be 
made on the history and clinical manifestations. Slight uniform opacity 
of the sinuses is seen in congestion of the mucous membrane, as in acute 
colds or hay fever; slight thickening of the membrane left after recovery 
from a previous attack of sinusitis; following operations in which the 
mucosa was traumatized; suppurative sinusitis with free drainage, 
and chronic hjrperplastic sinusitis. Marked general opacity occurs in 
purulent sinusitis and extensive polyposis. 


Roentgen Ray Findings in Erythroblastic Anemia. — Erythroblastic 
anemia, as described by Mandeville (Radiology, 1930, 15, 72) is a 
hemolytic anemia occurring in infancy and early childhood, charac- 
terized by enlargement of the spleen, dark-colored mine containing 
urobilin, moderate leukocytosis, and an extremely large number of 
erythroblasts in the circulating blood. Its etiology is obscm-e and only 
one patient with the disease is known to have reached adult life. Roent- 
genologic manifestations in the bones have been noted as follows: 
(1) Thickening of the medullary portion of the frontal, parietal, tem- 
poral and occipital bones; (2) thinning of the inner and outer tables of 
the bones of the skull vault; (3) a mottled appearance of the medullary 
portion of the cranium in the earlier stages, described by several authors 
as a spongy or porous appearance; (4) striations perpendicular to the 
tables of the skull in the later stages, with the diploe gradually assuming 
a thickness equal, at times, to as much as four times its normal width; 
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(5) irregular trabeculations in the pelvis, vertebr®, ribs, clavicle and 
scapulse, the appearance of which is apparently due to new bone forma- 
tion; there is evidence of slight rarefaction within tlie trabeculated 
areas, which has been described as a porous appearance, which is evi- 
dently due to localized destructive bone changes; (6) definite thinning 
of the cortex of the long bones, an important and rather constant 
finding; (7) rarefaction of tlie shafts of the long bones, the medulla 
of tlie long bones demonstrating increased radiabilit}^ which charac- 
teristic is well illustrated and described by some authors as a trans- 
parent medulla; (8) trabeculations of the medulla of the long bones, 
more marked in the metaphyses, which appear as sharp and finely 
peneiled trabeculae near the ends of the bones; some authors have 
described them as trabeculations perpendicular to the cortex, but this 
Mandeville has found not to be the rule; the trabeculation may affect 
all of the bones of the body; (9) normal joints, no pathologic change 
having been noted to involve the joint surfaces or spaces; (10) no perios- 
teal elevation, periosteal involvement not being recorded, and (11) 
absence of pathologic fractures. Distinction of these manifestations 
from those produced by certain other anemias, chloroma, sj'philis and 
metastasis is difficult. 


NEUROLOGY AND PSYCHIATRY 


UNDER THE CHARGE OP 

FRANICLIN G. EBAUGH, M.D., 

PROFESSOR OF PSYCHIATRY, UNIVERSITY OF COLORADO, DENVER, COLORADO, 

AND 

GEORGE JOHNSON, M.D., 

INSTRUCTOR IN PSYCHIATRY IN THE UNIVERSITY OF COLORADO. 


Pineal Cysts: With Report of Two Cases.— Handley and Manch 
(J. Meni. Sci., 1930, 76, 250) reports the clinical and postmortem find- 
ings on 2 cases of pineal cj'sts, both medium-sized. Careful analj^sis 
of these cases leads him to conclude that the primary diagnostic fea- 
tures of pineal cysts are: (1) the age of the patient— about forty 
years (tumors occur between ten and twenty-five years; (2) rapid 
progression — death within a month (tumors take a year or more); 
(3) sequence of anxiety, vivid hallucinations, confusion and sleep dis- 
turbance; (4) neurologically: increased intracranial pressure syndrome, 
rapid in onset and of high degree, to some extent simulating a cerebellar 
lesion; paralysis of eye muscles, together with pupil changes, increasing 
deafness and tendency to weakness of lower limbs. Surgical treatment 
is suggested. There may occur spontaneous relief, by the cyst squeezing 
through and appearing from underneath the splenium. 

Postencephalitic Parkinsonism With Psychosis.— Alpers (J. Ncrv. 
and Ment. Dis., 1930, 72, 257) records 3 cases of postencephalitic Park- 
insonism all of which are accompanied by psychoses. One case came 
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to necropsy. Comparing this case with tliat reported by Hassin and 
Rotman, he believes that tire psychoses developed during the course 
of a postencephalitic Parkinsonism are not incidental, but are due to 
encephalitis which in these instances causes a more wide-spread patho- 
logic process than is seen in the usual case of postencephalitic paralysis 
agitans. All of the 3 cases reported here had hallucinations, chiefly 
auditory but sometimes visual, without clouding the sensorium or 
marked changes in mood or affect. The second case showed periods of 
confusion. The cases are considered of interest, because of the infre- 
quency of hallucinatory trends in psychoses accompanying Parkin- 
sonism. 


The Boltz (Acetic-anhydrid) Test in Cerebrospinal Fluid.— Thomas 
(J. Merit. ScL, 1930, 76, 271) presents the results of analysis of acetic 
anhydrid reactions in 48 tests performed. In 23 of the cases positive 
reaetions were obtained and in 25, the reactions were negative. Of the 
23 positive cases, all were cases of general paresis and showed other 
syphilitic reactions. Of the 25 cases which were negative, 11 showed 
positive syphilitic reactions and 14 were completely negative in that 
respect. That is, of 34 cases showing evidence of syphilis by other 
serologic examination, 23 were positive and 11 were negative. The 
results throw doubt on the value of the Boltz test. There is some dis- 
cussion of the effect of treatment on the test. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

OSKAR KLOTZ, M.D., C.M., 

PHOFESSOR OF PATHOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 

AND 

W. L. HOLMAN, M.D., 

PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA. 


Multiple Gummas of the Heart in the Newborn.— Williams {Am. J. 
Path., 1930, 6, 573) has reported in this paper, a case of gumma of the 
heart in a negro infant that died a few hours after birth. No syphilitic 
lesions, other than those of heart, were found. The largest measured 
1.25 by 0.5 by 0.5 cm. and was situated in the anterior wall of tlie left 
ventricle near the interventricular septum. Two other smaller lesions 
were present near the interventricular septum, one anteriorly arid the 
other posteriorly situated.. The nodules were firm, swollen and well 
demarcated, protruding slightly. Small areas of softening were present 
in their centers. Sections of the nodules stained by Levaditi’s method 
showed numerous spirochetes, about the bloodvessels and in inter- 
cellular spaces. In sections stained with hematoxylin and eosin, the 
muscle fibers appeared shrunken and prominently striated while in 
some areas they were separated by varying amounts of a mucoid 
vacuolated debris. This material Avas infiltrated with lymphocytes. 
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plasma cells, monocytes and poljmiorplionnclear leukocytes, ivhicli 
were also to be noted in tire perivascular areas and beneath the epi- 
cardium. The author questioned the advisability of applying the term 
gumma to such lesions which do not conform microscopically to the 
typical picture of guinma. He suggested the term “localized syphilitic 
cellulitis” and “fulminative syphilitic myositis” as being more descrip- 
tive of tire condition. 


The Significance of the Muscular “Stroma” of Argentaffin Tumors 
(Carcinoids).— In a study of a number of argentaffin tumors of the 
appendix, Masson {Atn. J. Path., 1930, 6, 499) found tirat the prolifer- 
ating argentaffin cells penetrated electively the nerves of the myenteric 
network. Invasion of connective tissue and of lymphatics was secoir- 
dary and muscle fibers did not originate in these situations. Invasion 
of the nerves, on the other hand, produced a localized hypertrophy of 
the muscle bundles supplied by tire nerves involved. The author con- 
cluded therefore that the muscle fibers found in the interstices of car- 
cinoid tumors were not arr integral part of tire tumors, but resulted from 
the proliferation of preexisting muscle fibers, stimulated by the pres- 
ence of tire tumor in the nerve fibers supplying them. The stimulation 
was thought to have been produced tlrrough the agency of a h5q)othet- 
ical substance (neurocrinia) of low diffusibility which was elaborated 
by the tumor cells and wlrich acted upon the nerves. Attention was 
drawn to the possibility that a similar substance produced by tire normal 
argentaffin cells of the intestinal mucosa may act in a similar way and 
thus play a r61e in the functioning of the muscularis mucosa. 


HYGIENE AND PUBLIC HEALTH 


UNDER THE CHARGE OF 

MILTON J. ROSENATJ, M.D., 

PROFESSOR OF PREVENTIVE MEDICINE AND HTGIENE, HARVARD MEDICAL SCHOOL. 

BOSTON, MASSACHUSETTS, 

AND 

GEORGE W. McCOY, M.D., 

DIRECTOR OF HYGIENIC LABOR.VTORY, UNITED STATES PUBLIC HEALTH SERVICE, 

VTASHINGTON, D. C. 


Anterior Poliomyelitis in Massachusetts, 1907-1929,— Foksbeck and 
Luther {Boston Med. and Surg, J., 1930, 203, 1115) state tirat in 
Massachusetts there has been little change in the case rate and mortal- 
ity rate during the past twenty-three years. The relationslrip betu'een 
mortality rate and case rate has not been marked. There is apparently 
a periodicity in the incidence of poliomyelitis and evidently the fatality 
rate is higher for years of high mortality. The seasonal distribution 
for poliomyelitis is similar to that for the United States Registration 
Area; the peak occurs in September. There is apparently no relation- 
ship between time of the peak and the size of the year’s incidence. 
There is now a tendency for tlie peak to occur later in the year than 
formerly. The large number of cases studied shows a ratio of about 
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77 females to every 100 males. This discrepancy is even greater during 
adolescence. There is a significant relationship between age of inci- 
dence and density of population, the cases occurring somewhat later in 
life in rural communities. However, there is apparently no significant 
difference in the case rate in rural and urban communities. Since 
1918 there has been a striking change in the age distribution of polio- 
myelitis as a whole. The number of cases in the age group ought to 
four has markedly decreased, while there has been a compensatory 
increase in the relative number of cases in the age group five to fourteen. 
The percentage of cases in adult life has remained quite constant. 


The Influence of Ultraviolet Radiation on the Weight of Adult 
Rabbits, Normal and Syphilitic.— Harnes (J. Exper. Med., 1930, 52, 
253) found that normal rabbits living in total darkness and exposed 
to ultraviolet radiation at regular intervals showed a more rapid rate 
of increase in weight than animals living under the same condition, 
but after an initial period of rapid increase the irradiated animals main- 
tained a lower body weight than those living in the dark. Under the 
same conditions animals inoculated with T. pallidum and exposed to 
ultraviolet light maintained a lower weight than the corresponding 
control groups living in total darkness. Furthermore, the mortality 
rate from pneumonic infection was found to be greater in animals 
exposed to ultraviolet radiation than in those living entirely in the dark. 
It is evident, therefore, that, under the conditions given, ultraviolet 
radiation was detrimental rather than beneficial. 


PHYSIOLOGY 


PROCEEDINGS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 
SESSION OF DECEMBER 15, 1930 

K 

Certain Immunologic Studies in Insulin Sensitivity. — W. G. Karr, 
W. A. Kreidler, C. W. Scull, O. H. Petty (from the Laboratory of 
Physiologic Chemistry, Graduate School of Medicine, University of 
Pennsylvania). A diabetic patient showed a marked sensitivity to 
insulin whieh persisted throughout twenty months of insulin therapy. 
There was a marked local reaction at all times about the site of injec- 
tion. There was a diffuse swelling, the area became red and hot and 
pain developed which persisted for twenty-four hours or more. There 
was a gradual increase in the insulin required to keep the diabetes 
under control until about fourteen months after the therapy was 
instituted, when the patient was recei\dng 600 to 700 units daily. 
Certain studies were made on tlie patient at the time. 

Intradermal skin tests gave typical wheal reactions to insulin made 
from pig pancreas as well as beef, also to a solution of crystalline insulin 
furnished by the courtesy of Dr. E. M. K. Gelling, of Johns Hopkins 
University, Baltimore. The 'Praussnitz-Kustner passive transfer test 
was also positive. Some of the patient’s serum set up with insulin 
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gave a precipitin reaction wliicli was negative with normal and other 
diabetic serum. Mixing the patient’s serum with insulin in viiro, and 
injecting appropriate amounts into rabbits gave no evidence of a 
combination or any inhibition when the test was compared with a 
similar one containing normal serum. 

Using the patient's serum as the activating antigen, rabbits were 
sensitized by gradually increasing dosages over a period of two to three 
weeks. This rabbit serum showed allergic antibodies by tlie precipi- 
tin test, using insulin alone as the antigen. Control experiments, 
using normal serum, other diabetic serum and insulin and saline, were 
uniformly negative. These allergic antibodies were only produced in 
the rabbit when the patient’s serum was used as the activating antigen. 
Some of this active rabbit serum was given to the patient. As the 
patient was sensitive to the rabbit serum, she was desensitized and then 
5 -cc. given int^amuscularlJ^ After a period of about one week she 
developed insulin shock symptoms, and her insulin requirement fell 
very rapidly from 650 units to about 150 units. It remained at about 
this level for about one month, when it was possible to discontinue 
insulin entirely. The fasting blood sugars were normal, and the 
carbohydrate in her diet was increased. A glucose-tolerance test, 
however, showed a diabetic curve, and the patient was again put' on a 
moderately low carbohydrate diet, although the fastiug blood sugars 
were normal. 


The Effect of Narcotics (Urethanes) on Permeability of the Living 
Cells to Water.— Balduin Luck:^ (from the Department of Pathology, 
University of Pennsylvania). Former studies have shown that in die 
presence of cations of two or more valences the permeability of the 
cell to water is of very low order of magnitude.* For example, cells, 
such as the unfertilized egg of the sea urchin, whose natural medium 
is sea water, have a value of permeability of about 0.05, that is, 0.05 
cubic microns of water pass through each square micron of cell surface 
per minute, under the driving force of 1 atmosphere of osmotic pressure. 
This surprisingly low degree of permeability to water is presumably 
due to the high concentration of calcium and magnesium in sea water. 
All attempts further to decrease permeability have so far been unsuc- 
cessful. However, it has been reported that narcotics lower permea- 
bility to water. The question, therefore, arose whether narcotics in 
the presence of sea water, or narcotics m any solution containing 
bivalent or higher valent cations would reduce permeability to water 
beyond the value obtained in sea-water alone. 

Permeability to water in unfertilized eggs of the sea urchin was 
studied by measuring the rate of swelling in hypotonic sea water con- 
taining various ure&anes in narcotic concentration. It was foimd 
that these narcotics in the presence of sea water do not decrease the 
permeability. 

Since the presence of bivalent cations may mask the action of narco- 
tics, the experiments were repeated in hypotonic dextrose solution. 
It was now found that narcotics have a tendency to reduce permea- 
bility to water, being, however, much less effective in this respect 
than are cations of two or more valences. The conclusion may be 
* Journal of General Physiology, 1928, 12, 129; 1929; 12, 571. 
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drawn that the effect of narcotics on cell permeability to water depends 
on the composition of the medium in which the narcotizing compounds 
are dissolved. 


The Relief of Milk Anemia by Amino Acids.— D. L. Dkabkin and 
H. K. Milleh (from the Department of Physiologic Chemistry, School 
of Medicine, University of Pennsylvania, Philadelphia). A study has 
been made of the relief of milk anemia by feeding milk supplemented 
by 0.2 mg. of iron per rat per day and various amino acids. The 
effect upon hemoglobin concentration in these experiments may be 
ascribed directly to the amino acids fed. Control experiments have 
indicated that the above quantity of iron is in itself insufficient to 
check the progress of the anemia. Analyses have established that the 
various amino acids fed were negative for copper and contained only 
negligible traces of iron. 

• The feeding of arginin, glutamic acid and their salts resulted in a 
continuous increase in hemoglobin concentration, indicative of a recov- 
ery from the anemia. With sodium aspartate, pyrrolidone carboxylic 
acid, tryptophane and prolin an initial increase in hemoglobin concen- 
tration was observed. With these amino acids, however, the recovery 
from the anemia was not progressive. The hemoglobin concentration 
was either maintained at the higher level or once again fell. The 
administration of alanin, alanin hydrochlorid, histidin dihydrochlorid 
and hydrochloric acid failed entirely to check the anemia. 

In an ineffective trial,* in one case of pernicious anemia, glutamic 
acid was found to be of no value, as judged by the usual criteria of 
effective therapy in this form of anemia. 


The Effect o£ “Folliculin” on the Motility of the Uterus in Vivo. — 
S. R. M. Reynolds (from the Department of Physiology, University 
of Pennsylvania). Several workers (Frank, Bonham and Gustavson;^ 
Brouha and Simonneff) have reported that oestrus-producing extracts 
produce contractions in the uterus of the castrate animal which resemble 
contractions of uteri obtained from animals in heat; this is so when 
the fluid is injected into the animal twenty-four to forty-eight hours ' 
before excision of the uterus. The latter investigators report® that an 
immediate response is obtained when cestrin is added directly to the 
bath in which the uterus is immersed. Furthermore, they say that 
washing a contracting uterus from an animal in heat for twenty minutes 
will abolish all spontaneous activity. This has not been confirmed. 
Moreover, other workers are not in agreement with these results: 
FraenkeP reports negative results, and Bourne and Burn® find that 
only “especially sensitive’’ uteri respond to cestrin. We believed 
that records from uteri of unanesthetized animals might yield some 
valuable data on this point. 

We have used “theelin,” prepared and described by Veler, Thayer 
and Doisy,® and supplied to us by Parke, Davis & Co., in ampules, 
stated to contain 50 rat units per cubic centimeter. The route of 
administration has been intravenous to obviate variable factors in 
absorption. Four injections are made over a period of eight hours. 
In no case has the sum total of the four injections exceeded 1 cc. Only 
* By Dr. Thomas Fitz-Hugh of the Department of Medijine. 
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rabbits immediately postpartum, and so in heat, are used; they are 
castrated three to four days later. One series of animals is injected 
four days, a second series twenty-one days, after castration. 

In a series of recently castrated animals we have found that 5 rat 
imits (0.1 cc.) theelin-kilo body weight over eight hours will produce 
the following effect: The quiescent or small, irregular activity of the 
uterus of the castrated animal is changed to a small rhythmic type of 
acti^dty in eight hours; by sixteen hours the activity is in some cases 
increased, in others not until tn'enty-four to thirty hours is there a 
marked increase. Large rhythmic contractions may persist until the 
second day, in others the peak of activity is over and the activity 
subsides in the course of four to six days. We regard as significant 
2 cases in which only 2 rat units (0.04 cc.) theelin-kilo in eight hours 
produced a marked effect. It was not as abrupt in its onset as pro- 
longed in duration, however, as with larger quantities of theelin. 
These two cases betoken a sensitivity six times greater than that found 
in rat standardization technique. It appears that in twenty-one day 
castrated animals, six to ten times the quantity of theelin must be used 
to produce effects comparable to those obtained in recent castrates 
with lesser quantities of theelin. 

The significance of these results cannot be estimated at present, 
although it would seem that they are not inconsistent with the current, 
yet madequately proven notion that the large contractions seen in a 
uterus at oestrus may be attributed to a hormone colloquially spoken 
of as "folliculin.” Our understanding of its r61e in parturition or 
uterine dysfunction must await further investigation. 
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THE “THYROID HEART” WITH LOW BASAL METABOLIC RATE. 

By Roger S. Morris, M.D., 

TAYLOR PROFESSOR OP MEDICINE, TTNTVBRSITT OF CINCINNATI, 
CINCINNATI, OHIO. 

In a recent paper, Levine^ gives a valuable discussion of unrecog- 
nized hyperthyroidism masked as heart disease, and presents reports 
of a number of illustrative cases. In all of them, he found an increase 
of the basal metabolic rate of 33 to 74 per cent. None had exoph- 
thalmos or obvious goiter. The diagnosis was based on such data 
as the general appearance of the patient; warm, moist, hyperemic 
and slightly pigmented skin; greater comfort in cold weather than 
in warm; brief attacks of diarrhea or vomiting; great loss of weight; 
alert, quick movements; often a peculiar stare to the eyes and a 
tremor of the fingers; transient glycosuria. 

Of the cardiac findings, he considers transient auricular fibrilla- 
tion the most characteristic. The heart sounds are peculiarly 
hyperactive and loud. Failure to obtain the usual reduction in 
rate through digitalization is suggestive. “After a suspicion is 
aroused concerning the possibility of an unrecognized hyperthyroid- 
ism by one or more of the above criteria, a careful basal metabolism 
determination must be made. If this is within normal limits, the 
diagnosis can be dismissed.”* Coexisting organic heart disease, 
such as angina pectoris, hypertensive heart disease or mitral stenosis 
makes the diagnosis even more difficult. The relief following sub- 
total thjToidectomy was either complete or marked improvement 
was obtained. 

* Italics mine. 
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Hamburger and Lev- have also given an excellent discussion of ’ 
the subject, with a review of the literature. They present their 
findings in 5 illustrative cases, all of whom had an increase in the 
basal metabolic rate, varjdng between -f 33 and 4-93. They discuss 
hyperthjToidism masked by congestive heart failure, by anginal 
heart failure, associated with organic heart disease of rheumatic or 
arteriosclerotic tjTpe, or masquerading as diabetes mellitus or as 
pernicious hjqieremesis. 

The foregoing picture, we believe, is not overdrawn, as we have 
had similar cases. We believe, however, that if undue emphasis 
is placed on the basal metabolic rate, which, like every other labora- 
tory aid, is often misleading, many patients will suffer. We have 
repeatedly observed complete subjective relief or marked improve- 
ment following a subtotal thyroidectomy in patients whose metab- 
olic rate was normal or subnormal. 

Careful questioning in such cases usually discloses a preexisting 
thyrotoxic state, in which the patients complained of nervousness, 
sweating, tremor, loss of weight, palpitation, wealcness, ct cetera. 
We have found this condition somewhat more frequently in patients 
with preexisting toxic adenomata than in those with a preexisting 
Graves’ disease. The thj^rotoxic state persists for a variable time 
and then it “burns out.” It is during this later stage that the metab- 
olic rate is apt to be normal or subnormal. 

In many of the patients there is an obvious enlargement of the 
gland. If the enlargement of the thyroid is substernal, deviation 
of the trachea, an increase in the submanubrial dullness and, finally, 
Roentgen ray examination may lead to the correct diagnosis. In 
some instances, the goiter lies mainly behind the trachea, pushing 
it forward, as may be demonstrated by a lateral Roentgen ray film 
of the neck. Finallj'-, it may be impossible, with our present means, 
to demonstrate a goiter before operation. 

Hj’pertension has been common in our patients. There is a high 
pulse pressure with normal or slightly elevated diastolic pressure. 
The systolic pressure may exceed 200 mm. Often the pressure 
returns to normal, and in nearly all of our cases it has been markedly 
reduced, after the patient has had Lugol’s solution and a subtotal 
thjToidectomj’-, excepting those in Avhom there is a widespread 
sclerosis of the arterioles. 

The duration of the illness has been long in many patients, and 
the myocardium has often been permanently damaged. _ Yet it has 
been surprising to note the degree of improvement which has fol- 
lowed subtotal thyroidectomy, despite the low basal metabolic 
rate. Patients with extreme degrees of circulatory failure, with 
careful preoperative treatment, stand operation surprisingly well, 
as a rule. Needless to say, only a surgeon skilled in thyroid surgery 
should operate on such cases. A few illustrative cases are appended. 
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Case Reports. Case I.— D. M. S., male, a physician, aged forty-one 
j^ears, was seen first October 1, 1928. In 1917 he had extreme nervousness 
and palpitation for several months. He entered the army and was troubled 
■with breathlessness, tachycardia and weakness. In 1919 he was given 5 
Roentgen ray treatments over the thyroid. The tachycardia subsided and 
he felt well until the spring of 1927, when nervousness and tachycardia 
returned. There was also some tremor. He tired quickly. He had occa- 
sional sudden sharp pain in the precordium, radiating to the left shoulder, 
coming on during exertion. Basal metabolism in February, 1926 was —5; 
in July, 1928, it was -14. Thyroid extract | grain daily was prescribed, 
and after a five weeks’ vacation, he felt well. But on resuming his practice, 
all of his symptoms returned. His usual and present weight is 205 pounds. 
In 1919 he weighed 175 pounds. The tonsils were removed in 1910. His 
previous health had been good. 

Physical examination showed a large, well-developed man, weight 205, 
height 5 feet 10 inches. The color was good. There was no exophthalmos. 
There was a slight stare at times and a slight lagging of the upper lid on 
looking do'wnward. There was no tremor of the fingers. There was no 
visible goiter. The neck was rather short. The thyroid, which was pal- 
pated ■with difficulty, seemed slightly enlarged and rather firm. The heart 
apex was not seen or felt. Relative dullness was 3 by 11.5 cm. Retrosternal 
dullness was 6 cm. The sounds were somewhat w'eak but clear and regular. 
The blood pressure was 132 systolic and 90 diastolic. The pulse rate, 
after being recumbent for ten minutes, was 90; after going up and down a 
flight of 25 steps it was 124; two minutes later it was 90. There was moder- 
ate dyspnea. The lungs were clear on percussion and auscultation. There 
was no enlargement of the liver and no edema of the ankles. An electro- 
cardiogram was normal. Teleoroentgenogram showed slight enlargement 
of the left ventricle, no substernal goiter was seen and the trachea was in 
the midline. 

_ Course. A month later, the patient entered the hospital. Examina- 
tion of the teeth, sinuses and prostate were negative. The pulse rate 
varied between 90 and 100. The basal metabolism was now —4 and —6; 
the patient had been taking 1 grain of thyroid extract daily for several 
weeks. 

On November 5, 1928, a subtotal thjToidectomy was done. The gland 
was much larger than examination prior to operation had indicated. It was 
a gland typical of hyperthyroidism, rather firm, ■with much scar tissue, 
prwably the result of Roentgen ra 3 '^ treatment. 

The patient made an uneventful recovery from operation and spent the 
Vinter in Florida. In the spring of 1929 he resumed his practice and has 
He has had no medication. Basal metabolism on November 
5, 1930, was —10; teleoroentgenogram of heart normal; blood pressure 120 
systolic and 80 diastolic; pulse, 76. 

Case II. Miss X., aged fifty-four jmars, was first seen January 5, 1927, 
complaimng of “fast beating of the heart.” 

Her tonsils had been removed four or five A^ears ago. There was no liistorA’^ 
of rheumatic fever. 

In Maj% 1927, the patient noticed swelling of her ankles; she consulted a 
pnj'sician who prescribed digitalis. The edema cleared up after about six 
veeks. biie had also had dyspnea on exertion. At times she was aware 
01 ^ rapid heart action, especially in her abdomen, when recumbent. She 
lad lost strength and thinks she had lost some weight. She had felt nenmus 
at times and occasional^ a tremor had interfered vdth sevdng. She had 
been unable to work since June. 
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Physical Examination. The patieat was a well-developed woman of 
average size. There was no exophthalmos, lid lag or stare. There was no 
visible goiter. The right lobe of the thyroid was a little larger than a pigeon's 
egg and firm. The lungs were clear on percussion and auscultation. The 
heart apex was palpable in the fifth interspace 8.5 cm. to the left. Relative 
dullness was 3.5 bj'' 10 cm.; retrosternal dullness 6 cm. The sounds were 
forcible, regular and clear. There was a faint systolic murmur au^ble at 
all valve areas. There was no accentuation of the second pulmonic sound. 
The pulse rate was 110; blood pressure 148 systolic and 88 diastolic. The 
record of the pulse rate, kept by the patient’s sister during recent weeks 
had shown it to be about 90 or higher. Abdominal examination was nega- 
tive except for strong pulsation in the abdominal aorta. The knee jerks were 
exaggerated. There was no edema of the ankles. 

Course. The patient entered the hospital for observation. Determina- 
tion of the basal metabolic rate gave readings of —11 and —12. Subtotal 
thyroidectomy was performed, and both lobes were found to be adenoma- 
tous. Recovery from the operation was uneventful. The patient returned 
to work in September, 1927. She was seen again in November, 1928 and 
had remained free of S 3 Tnptoms. Relative cardiac dullness was 2 by 9 cm. 
The sounds were strong and clear. There was no murmur. The rate was 
84. The blood pressure was 135 s 3 'stolic and 80 diastolic. The metabolic 
rate was not determined. 

Case III. — Mrs. Y., aged tliirty 3 "ears, on September 27, 1930, was 
seen by Dr. Leon Sclnff, complaining of rapid heart and goiter. About 
two 3 ^ears ago, following the rather sudden death of her father, she became 
very nervous, and about a month later, she was told that her th 3 T:oid 
gland was enlarged. Basal metabolic rate on November 14, 1928, was —6; 
on January 28, 1929, it was —1 and —1.4. Since the onset, she had eaten 
more than formerly but had lost 10 pounds. She had palpitation at times. 
There was no history of rheumatic fever, chorea or sore throat. 

On physical examination, the e 3 ms were negative. In the isthmus and in 
the right lobe nodules about the size of an olive were palpated. There was 
a palpable systolic shock at the apex. Relative dullness was 3 by 10 cm.; 
retrosternal dullness 5 cm. The sounds were strong, clear, regular; rate 
124. A soft systolic murmur was audible at the apex and pulmonic areas. 
The blood pressure was 136 s 3 'stolic and 72 diastolic. The abdomen and 
lower extremities were negative. Basal metabolic rate was —16. Electro- 
cardiogram showed P-R interval of 0.2 second; rate 110. 

Course. October 14, subtotal th 3 moidectom 3 ’- was done. There were 
multiple adenomata in the gland. Within one week following operation, 
the pulse rate had fallen to 70 to 80 and the murmur had disappeared. 
Blood pressure has been 120 to 126 s 3 ’-stolic and 76 diastolic. 

A considerable number of cases, similar to those cited, has been 
encountered. Many of them have had auricular fibrillation with 
marked congestive heart failure, hi the group under consideration 
the basal metabolic rate has been normal or subnormal; yet their response 
to subtotal thyroidectomy has differed in no way from that of patients 
iviih similar symptoms and an increased metabolic rate. This seems 
to establish quite definitely that too much emphasis has been placed 
on the basal metabolic rate in tlie interpretation of clinipal data. 
Many patients with “masked hyperthyroidism” will remain in this 
category if the metabolic rate alone is the deciding factor in diagnosis. 
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Conclusions. 1. The interpretation of clinical data should not 
be based^on any one laboratory test. 

2. Chrome heart disease is often of manifold etiology. When 
evidence of a preexisting thyrotoxic state is found, even with a 
subnormal basal metabolic rate, subtotal thyroidectomy may be 
indicated - 

3. Because of the great frequency of cardiac disease in patients 
with adenomata of the thyroid, particularly in patients of middle 
age or beyond, removal of adenomata before cardiac symptoms 
exist is indicated, as an important means of prevention of heart 
disease. 

4. Auricular fibrillation is a common late manifestation of thy- 
roid heart. If possible, patients should have operation performed 
before this develops. 
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STUDIES OF RELATIVELY NORMAL OBESE INDIVIDUALS 
DURING AND AFTER DIETARY RESTRICTIONS. 

By H. H. Fellows, M.D., 

ASSISTANT MEDICAL DIRECTOB, MBTROTOLITAN LIFE INBUKANCE COMPANY, 

NEW TOBK, N. Y. 

Among the 7530 Home Office employees of the Metropolitan Life 
Insurance Company in 1921, 558 or (7.4%) were 20% or more 
above average weight. Of these, 121 (1.6% of the total number on 
the payroll) were 40% or more above average weight. Approxi- 
mately the same incidence of overweight was found among policy- 
holders of the Metropolitan Life Insurance Company wilder age 
forty-fiiie who were examined by the Life Extension Institute, but 
in those over age foriy-five the incidence of overweight arnong the 
policyholders examined was much greater than among the employees. 
This difference may be due to selection within the group, since a 
large number of policyholders over forty-five who were overweight 
or otherwise impaired, ashed for the Life Extension Institute 
examination. 

Very largely because of the serious aspect of what should be a 
preventable and curable condition, the Metropolitan Life Insurance 
Company in 1922 decided to begin an investigation of overweight, 
and, starting in 1923, overweight employees at the Home Office 
were given an opportunity to attempt the reduction of weight under 
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the guidance of a physician. There were 294 employees who availed 
themselves of this opportunity. 

Overweight among our employees tends to begin at about age 
thirty for the females, while among the males it tends to begin a 
little younger, but is not marked until age thirty-four (Chart I and 
II). However, in the group who voluntarily took treatment for 
their obesity, the onset of overweight was stated to have begun in 
childhood or at puberty in 58% of the cases. 


Chart I. 



35-39 40-44 45-49 50-54 55-59 60-}- I 

AGE 


Before beginning weight control instruction, a thorough history 
was taken and a searching physical examination, including routine 
urinalysis and basal metabolism estimation, was made. During 
and at the close of the period of instruction a physical examination, 
basal metabolism estimation, and other laboratory tests were made. 
All basal metabolism tests were carried out by the open-circuit 
method, a Tissot type gasometer being used to collect the expired 
air which in turn was analyzed in the Bailey modification of the 
Haldane-Henderson air analyzers. The tests were all made under 
rigidlv controlled and standardized conditions in accordance witli 
accepted technique. The open-circuit method was chosen ior 
several reasons— it is simple and safe, the subject is comiortable 
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and at ease during the run, the apparatus can be checked and tested 
readily, and the data collected are complete enough for careful study. 
Of the initial tests of the group, 211 (72%) were within the normal 
variation of ±10; 19 (6%) had rates above +10; 64 (22%) were 
below - 10, and of these, 4 were below — 20 . When abnormal results 
were obtained, the test was repeated. During the course of observa- 
tion, repeated tests were made on many cases. At the end of the 
weight reduction instruction, a comparison of the initial and final 
basal metabolic rates showed only a ±5 variation in 50% of the 
subjects, 34% showed a decrease of 6 or more, and 16% showed an 
increase of 6 or more. The cases showing a decrease in the final 
basal metabolic rate lost considerably more weight than the aver- 

Chart II. 



age. There was no consistent trend to the variation of the respira- 
tory quotient in the various tests, nor can any generalized statement 
be made about its behavior. 

Of the 294 individuals who undertook treatment for obesity, 
relatively few showed evidence of definite organic disease. Of the 
entire group, all but 33 could be classed as healthy adults. These 
33 persons, however, did show abnormal findings; 13 had a moderate 
to severe degree of hj^pertension, apparently not associated with 
other disease; 17 had hypertension and definite cardiac involvement 
together with some arterial sclerosis; there was one case of a severe, 
though, quite well compensated, double mitral disease; one case had 
had a dermoid cyst of the ovary removed and subsequent operation 
was necessary for removal of an infantile uterus and cystic ovary; 
tliere was one case of a moderate degree of hypertension together 
with severe migraine. The remaining 261 cases were classified as 
normal healthy adults at the time of examination. 

The treatment of these individuals consisted almost entirely in 
the strict adherence to a reduction diet combined with carefully 
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directed exercises. A good deal of attention was paid to teaching 
each person the caloric content of all of the common foodstuffs and 
a fairly free choice was encouraged rather than advising the elimina- 
tion of any one class of foods. It was thought that a restricted diet 
would suit the needs of each person better than a diet which elimin- 
ated special foodstuffs, and that a diet which had been so restricted 
could be more easily relaxed and with better results after weight 
reduction than could a diet in which certain foods were suddenly 
replaced. 

To each patient was given detailed instructions together with a 
pamphlet containing a brief summary of the luiown facts regarding 
overweight, its mortality and morbidity, very complete food tables 
of all the common foods in 100-calory portions together with easy 
and practical, though accurate, measurements of these portions. 
Individuals were required to report weekly to the physician when 
careful consideration was given to the mental reaction and physical 
condition. At each visit a complete written report of all of the 
articles of food eaten during the week, together with the caloric 
value, was given to the physician in charge of the group. 

Very few persons experienced any unfavorable subjective symp- 
toms, though as would be expected, some complained of hunger and 
weakness. This uncomfortable feeling soon disappeared as they 
became accustomed to the reduced intake of food. Constipation 
was a rather common complaint and usually was present in persons 
who had been slightly constipated and in whom the reduced diet 
aggravated this already present condition. The usual methods of 
increasing the bulk of the stool by the use of agar or other inert 
substance together with small doses of mineral oil relieved nearly 
all such cases. 

Thyroid extract was given in doses ranging from 1 to 3 grains a 
day to 18 individuals who were kept under very careful observation, 
checked by repeated basal metabolism tests. The results obtained 
by the use of thyroid were not brilliant and its use was discontinued 
in most cases long before the weight reduction had run any great 
length of time. There were a few persons having always a very 
low basal metabolism who felt better and lost weight more easily 
while taking small doses of thyroid, but the total number of such 
cases was small. 

In handling this rather large group of persons, some observations 
were made which are interesting and yet cannot be explained fully. 
There has been considerable interest in the “glandular” type of 
obesity and it seems a certainty that there are individuals whose 
obesity if not actually due to, is associated with, endocrine imbal- 
ance. There were several individuals studied who seemed to 
belong to this group and the factors which characterized them were 
found chiefly in their clinical histories, though some evidence was 
found by physical examination. For instance, some of the women 
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stated that their obesity had become much more marked after 
puberty and felt that it was associated quite definitely with irregu- 
larities of menstruation. A typical history was that menstruation 
at the beginning was quite normal, but sometime later their periods 
became irregular and not infrequently would be absent for months 
or years, and at this time obesity became marked. One young 
woman had menstruated normally for seven years when menstrua- 
tion ceased, a definitely masculine type of hair began to appear, 
she became obese, and six years later was operated upon and a large 
dermoid cyst of the ovary was removed. The majority of these 
individuals had a basal metabolism lower , than normal. The 
group as a whole did not have any particular difficulty in con- 
trolling their weight, although some found it easier to reduce and 
felt better when taking small doses of thyroid extract. Theirs 
was a different experience than that of another group of patients 
who at all times showed an abnormally lowered basal metabol- 
ism and in spite of continued and honest efforts to reduce, 
maintained weight on an unbelievably low calory intake. One of 
these is a physician with a moderate degree of overweight who has 
always a basal metabolism varying between —33% and — 36%,‘ 
and even though exhibiting meticulous care and fortitude in carry- 
ing out a strenuous dietary program maintains weight on an intake 
of not more than 1200 calories per day. 

While discussing the glandular type of individual it might be 
interesting to note that three of the women prior to presenting 
themselves for observation and treatment had taken large amounts 
of thyroid extract without consulting a physician. One girl had 
been taking 16 grains of thyroid extract a day for five years, another 
had taken one hundred 5-grain thyroid tablets and then discontinued 
because they made her nervous, and a third woman had been in 
the habit of taking 15 or 30 grains of thj’Toid extract whenever she 
felt like it.^ These were the only ones in the entire group who had 
used thyroid extract, although many had had experience with various 
advertised obesity cures. 

The outstanding dietary abnormality was found in a young girl, 
aged twenty-four years, who when asked about her food habits said 
that she "ate nothing but sweets,” When questioned further she 
stated that by that she meant that, actually, all she ate was either 
pastry, candy, cake, ice cream or sodas. Not quite believing this, 
some credence to her statement, the physician 
placed her on a balanced diet containing 1200 calories. The first 
week she lost 8 pounds, the second week 7 more, and in the first 
eight weks her weight reduction was 22 pounds. At the same time 
she said that she was eating more real food than she had ever had 
before and felt greatly improved. 

At the initial examination each patient was asked about the build 
and health of her parents. Unfortunately it was impossible to 
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obtain data concerning the build of 28 fathers and 15 mothers. It 
will be noted (Table I) that the incidence of overweight is greater 
among the mothers than among the fathers. According to the 
patients’ definite statements, 58% of the mothers and about 43% 
of the fathers were overweight. In about one-fourth of the group 
of overweight patients, both parents were stout. In the group of 
553 parents whole build was known and who were studied only 
beca,use they had a child who was under treatment for overweight, 
the incidence of overweight is about eleven times greater than that 
of the general population. This substantiates the statement that 
hereditary tendency to type is a definite factor in the production of 
many cases of overweight. 

Table I. — Build of Pabents. 


Father’s build. 




Total. 

1 

1 Overweight. 

Average or 
undenveight. 

Build not 
known. 



No. 

1 %. j 

1 ! 

No. 



% 

No. 

% 

2 

*3 
^ : 

Total 

294 

; 1 

1 100.0 1 

125 

42.5 

141 

48.0 



oi 

1 

Overweight .... 

' 171 

1 58. 1 ! 

70 

23.8 

88 

29.9 

' 13 

4.4 

£ 

Average or underweight 

108 

i 36.8 ' 

49 

16.7 

52 

17.7 

7 

2.4 

O 

s 

Build not known 

15 

5.1 j 

6 

2.0 

1 

0.4 

8 

2.7 


Table II.— Mobtality or Morbidity op Parents. 


Father’s mortality or morbidity. 



! 

Morbidity 

or 

mortality. 







Dead or ill with: 




Total. 

Alive and 
well, - 

Diabetes. 

Heart 

disease. 

Other car- 
diorenal. 

Others and 
unknown. 



No. 

% 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

No. 

/C 

U \ 

o ] 

Total . 

294 

100.0 

134 

45.0 

11 

3.7 

33 

11.2 

25 

8.5 

91 

31.0 

■5 

.1.9 .*9 

Alive and well 
Dead or ill with; 

143 

48.0 

93 

31.0 

5 

1.7 

15 

5.1 1 

8 

2.7 

22 

7.5 



21 

i 7.1 

5 

1.7 

3 

1.0 

3 

1.0 

1 

0,3 + 

9 

3.1 

s? 

m 0 

Heart disease 
Other eardio- 

24 

[ 8.2 

7 

2.4 

1 

0.3 + 

1 

0.3 + 

5 

1.7 

10 

3.4 

§ ^ 

renal . 
Others and 

33 

11.2 

13 

4.4 

1 

0.3 + 

3 

1,0 

3 

1.0 

13 

4 .4 

0 

1 

unknown . 

73 

' 24.8 

IG 

0.4 

I 

0,3 + 

11 

3.7 

S 

2.7 

37 

12.0 


Table II gives the morbidity and mortality findings for the par- 
ents. Tliis information was obtained both at the time their children 
as patients began taking treatment for obesity and five years later 
when 193 of the patients were again interviewed. The incidence 
of diabetes is high; 32 parents are dead or ill with this disease and 
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one would expect other cases to develop as the group becomes older. 
This is a little over 10% of those who had died or were ill; a very- 
high percentage. In the Medico-Actuarial Study on insured lives 
published in 1912, diabetes accounted for only 5.3% of the deaths 
of persons over forty-five years of age and 50 pounds or more over- 
weight. The incidence of illness or death from heart disease and 
from other cardiorenal diseases was a little higher among the parents 
of the overweight patients than in the insured group mentioned 
above. 

There seemed to be no relation between the age at onset of 
obesity in the children and the build of the parents, nor between 
the general diet of the children and the build of the parents. This is 
contrary to what might be expected from their heredity and environ- 
ment, for it hasbeenthoughtthattheoverweightcausedby hereditary 
transmission of type may be expected to present itself at an early 
age, and that early food habits predispose many children to obesity. 

In the treated group the amount of overweight varied greatly. 
Some who were only slightly overweight wished to learn how to 
keep their weight down to normal, while others who were extremely 
overweight wished to reduce their weight. Consequently, the 
weights ranged from 3% to 89% over average. As might have 
been expected, those who continued longest with the treatment 
lost the greatest amount of weight. 

The following table shows the amount of weight lost during treat- 
ment in the group of 294 patients: 


Loss of weight. 

No. of cases. 

% of cases. 

Total number of cases .... 

294 

100 

None 

57 

19 

1 to 9 pounds 

83 

28 

10 to 19 pounds 

78 

27 

20 to 29 pounds 

43 

14 

30 to 39 pounds 

19 

7 

40 pounds or more 

14 

5 


Of the original group of 294, it was possible to examine 224 cases 
one year after completion of treatment. During treatment they 
had lost an average of 14.7 pounds per person. One year later it 
was found that 32% of them continued to lose weight. This group 
had lost an average of 10.2 pounds during treatment and in the 
following year they lost an average of 3,8 pounds. Those who 
gained during the year had lost an average of 16.9 pounds during 
treatment. The gain averaged 9.7 pounds, or 57 % of the weight 
lost. In general those who had lost the greatest amount during 
treatment or who showed the greatest amount of overweight at 
o^gioning of treatment regained the least, 
ihere were 193 cases examined five years after completion of 
treatment; 21% continued to lose weight, 33% had regained 1 to 
14 pounds, and 46% had regained 15 pounds or more since comple- 
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tion of treatment. The regain was most marked among those who 
showed the smaller amounts of overweight at the beginning of 
treatment. The group which continued to lose weight had lost an 
average of 10.2 pounds during treatment and five years after com- 
pletion of treatment had lost an average of 8.9 pounds more. The 
group which showed a gain in weight five years after treatment had 
lost an average of 16.1 pounds during treatment and regained an 
average of 18.3 pounds in five j^ears, a regain of 114% of the weight 
lost. For the whole group, 85 % of the weight lost during treatment 
was regained at the end of five years. Several of those interviewed 
at this time stated that periodically they successfully undertook 
measmes to control their weight, but that it required almost con- 
stant care to maintain any satisfactory result. It seems that weight 
can be reduced by following a strict regime, but that evidently it is 
difficult for people to discipline themselves sufficiently when they 
do not report to a physician regularly for observance of their progress. 


Chart III. 
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OVERWEIGHT AT BEGINNING OF TREATMENT 


Chart III shows the average weight lost by the whole group 
according to the deviation from average weight at the beginning 
of treatment and the relative average amount of weight regained 
one year and five years after completion of treatment. Chart IV 
shows the similar findings for the group which lost from 1 to 15 
pounds, and Chart V for the group which lost from 16 to 66 pounds. 

It has been interesting and instructive to follow this group of 
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Chabt IV. 
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individuals for a period up to and including five years after they had 
made an attempt, some successful and some unsuccessful, to reduce 
their weight. The histories on the group of 33 cases who showed 
definite lesions when they began a reduction diet are given in 
Table III. 


Table III. — Thirtt-three Cases Abnormal at Beginning of Treatment. 



% over a^'crage 
weight. 

i 

t 

Sex. 

N c 

L5 c 

1 E ^ 

itcir 

Fnd of treat- 
ment. 

One year 
after. 

Five years 
after. 

■| 

' Findings on initial 

i examination. 

1 

1 

Subsequent history (five years after 
j completion of treatment). 

M. 

% 

34 

% 

32 

% 

31 

% 

i Hy. 

One year later died of angina pectoris. 

F. 

54 

36 



1 Hy. Cardiac involvement 

Three years later developed diabetes and 

F. 

17 

2 

2 

6 

Hy. 

died in diabetic coma following severe 
sinusitis. 

1 Glaucoma. 

F. 

1 ^ 

-2 

-2 


Hy. 

1 Attacks of angina. 

F. 

10 ! 


-2 

-3 

Hy. 

Hypertension increased, renal involve- 

F. ' 

16 

12 

16 

S 

Hy, 

meat. 

Diabetes. 

F- i 

2 I 

-9 1 

1 

-4 

Hy. Cardiac involvement 

Worse. 

M. 1 

27 

15 ! 

^ ■ 

11 

Hy. Glycosuria and car- 

1 Worse. 

F. 

4S 

29 

29 

40 

diac involvement 

Hy, Cardiac involvement 

1 Worse. 

F. 

51 

24 

40 

44 

1 and arterial sclerosis 

1 Hy. Cardiac involvement 

1 Worse. 

F. 

57 

37 

37 

50 

and arterial sclerosis 

Hy, Cardiac involvement 

1 

Worse. 

F. 

23 

22 

25 

25 

Hy. 

Worse. 

F. 

! 41 

23 

27 

32 

Hy. 

Worse. 

Worse. 

F. 

27 



21 

Hy. 1 

F. 

42 


39 

39 

Hy. 1 

Worse. 

F. 

7 

-i 

-1 

8 

Hy. 1 

f Worse. 

F. 

51 

34 

38 

41 

Cardiac ' 

Same. 

F. 

33 

IS 

23 

28 

Hy. 1 

I Better. 

F. 

1 47 

8 

15 

27 

Hy. 

; Better. 

F. 

40 

27 

2S 

37 

Hy, 

Better. 

F. 

29 

23 

14 

10 

Hy. 

Better. 

F. 

23 

16 

19 

21 

Hy. 

Better. 

M. 

12 

4 

5 

6 

Hy. 

Better. 

F. 

47 

20 

28 

26 

Hy. 

Better. 

F. 


1 5S 

62 

83 

Hy. Cardiac involvement 

Better. 

F. 

54 

! 46 

52 

44 

Hv. Cardiac Involvement 

Better. 



2S 

38 

43 

Hy. Cardiac involvement 

Better. 

M. 

59 

38 

49 

51 

Hv. Cardiac involvement 

Better. 

F. 

40 

22 

28 

35 

Hv. Cardiac involvement 

Better. 

M. 

44 

31 

30 

32 

Hv. Cardiac involvement 

Better. 

F 

24 

17 

23 

27 

Hy. Cardiac involvement 

Better. 

F j 

19 

7 

14 

Cardiac involvement 

Better. 

F. 

41 

25 

15 

10 

Glandular dysfunction 

Better. 


Hy. = hypertension. 


It is encouraging to note that 17 (52%) of the individuals who 
had definite physical signs of disease associated with overweight 
had suffered no progression and were better, symptomatically and 
clinically, five years after weight reduction than they were at the 
time of their initial examination. All but two of these have main- 
tained a considerablv lowered weight. It has been noted by seve.ral 
physicians that in treating the obese who also have a hjTiertension 
that there is uniformly a fall in blood pressure attending a decrease 
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in weight. Not only was this true during the treatment of these 
employees, but this lowered tension and generally improved con- 
dition has persisted five years after weight reduction. 

Of the original group of 261 who at initial examination showed no 
signs of organic disease, 160 have been followed at the end of five 
years. Two have died and 8 have developed abnormal findings 
(Table IV) . The remaining 150 are classified still as normal, healthy 
adults. 


Table IV. — Ten Cases Normal (Except for Overweight) at Beginning of 

Treatment. 


Sex. 

% over average 
weight. ‘ 

Subsequent history. 

1 

Beginning of 
treatment. 

End of treat- 
ment. 

One year after 
cornpletion. 

Pive years after 
completion. 


% 

% 

% 

% 


F. 

57 

40 

41 


Two years after treatment died following operation for gall stones. 

F. 

21 

Did 

not 


Had maintained overweight up to one year prior to diagnosis of tuber- 



tak 

e 


culosia. Died of tuberculosis three years after initial examination 



trea 

tme 

nt 

for obesity. 

F. 

42 

14 



Developed severe diabetes. 

P. 

14 

-9 

-is 

-il 

Developed severe mental depression associated with menopause. 

M. 

30 

22 


23 

Transient glycosuria. 

P. 

33 

15 

23 

12 

Transient glycosuria. 

M. 

22 

17 

17 

21 

Transient glycosuria. 

P. 

64 

24 

38 


Mental case. Increase in blood pressure. 

M. 

27 

16 

29 

32 

Increase in blood pressure. 

F. 

73 

38 

46 

57 

Increase in blood pressure. 


Summary and Conclusions. 1. The parents of the overweight 
subjects of this study show an incidence of overweight ten times 
greater than that of the general adult population. Both parents 
were overweight in 24% of the cases. This tends to substantiate 
the statement that heredity plays a definite part in the production 
of some types of overweight. 

2. The incidence of diabetes among the parents of this group of 
employees is twice that of the insured population over forty-five 
years of age. 

3. Overweight in the individuals studied was present in both 
males and females before age thirty years. 

4. About 75% of the group of 294 who undertook treatment 
established a definite weight loss while under observation. One 
year after completion of treatment, 224 of the group were examined; 
32% had continued to lose weight and 68% had regained some 
of the weight lost. Five years after completion of treatment, 193 
of the group were examined; 21% had continued to lose weight 
and 79% had regained in whole or in part the weight lost during the 
period of treatment. It is a relatively easy matter to reduce over- 
. weight, but much more difiicult to maintain weight at a reduced 

level. 
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5. More than half of the 33 individuals who showed physical 
signs of disease before commencing weight control showed less 
evidence of physical abnormality five years after completion than 
at the beginning. Overweight patients suffering from hypertension 
with or without cardiac complication may be benefited for years 
simply by reduction of their overweight, and especially where 
weight at a lower level is maintained. 

6. There was no consistent trend evidenced either in repeated 
basal metabolic rates or respiratory quotients, before, during or 
after weight reduction. 

Acknowledgement. It ia a pleasure to thank Mrs. Margaret G. Stephens of the 
Home Office Medical Department for the most exhaustive study and competent 
assembling of the statistical material used in this article. 


AN OUTBREAK OF TRICHINOSIS IN PENNSYLVANIA.* 

By Fred C. Aldridge, M.D., 

WATNE, PA. 

(From the Wards and Laboratory of the Bryn Mawr Hospital, and the Private 

Practice of the Author.) 

Trichinosis or Trichiniasis is a rather rare acute illness, found 
all over the world, caused by the parasite. Trichina spiralis. The 
encysted larvie were first observed by Teidemann in 1822; the para- 
site itself was discovered by Sir James Paget in 1835, and was given 
the name Trichina spiralis by Richard Owen. Bowditch, of Boston, 
described the parasite in man in America in 1842 and Joseph Leidy 
found it in American pork in 1847. It was not known to have 
pathologic significance until Zenker, of Dresden, described his 
classical case in 1860, and his studies, together with those of Leuk- 
hart and Virchow, established the main facts of the disease.^ 

The parasite emsts encysted in the muscles of the rat, pig, wild 
boar, dog, fox, bear and badger. Experimentally, rabbits and 
guinea-pigs^ are readily infected and, interestingly, also show an 
eosinophilia.2 Cattle, sheep and horses are diflScult to infect, and, 
as in birds, the parasites develop in the intestine, but rarely invade 
the muscles.® Five per cent to 50% of rats are trichinous.® 

When the meat containing the encysted parasites is eaten, the 
capsule is digested in the stomach. The parasites, both by their 
own movement and propelled by the stomach, promptly move on 
into the small intestine where they mature in two or three days. 
By the third day the females are fertilized. They then burrow 
with one end of their body into the intestinal mucosa just far enough 

* Read at a meeting of the Main Line Branch of the Montgomery County Medical 
Society. 
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SO that the embryo when discharged will get into the lymph stream. 
The male dies and probably disintegrates. The male is 1.4 to 
1.6 mm. by 0.004 mm., and the female 2 to 3.5 mm. by 0.006 mm., 
while the larvae are 0.09 by 0.006 mm. (Figs. 1 and 2.) 

Each female is thought to discharge 1000 to 1500 embryos into 
the lymph spaces. The embryos then pass through the lymph 
vessels and thoracic duct to the subclavian vein and are carried by 
the blood stream all over the body. They develop only in the 
muscles where they may be found as early as the ninth day. They 
set up an acute inflammatory process in the muscles where they are 
found with their long axis parallel to the muscle fiber— the young 
ones straight and the older ones coiled and encysted. 

The parasite takes a basophilic stain and at first is surroimded 
by an infiltrate consisting of lymphocytes, neutrophilic and eosino- 
philic leukocytes, plasma and giant cells. The adjacent muscle 
fibers undergo cloudy swelling and fatty degeneration and lose 
their transverse striation. In fifteen days the embryo becomes 
1 mm. long and coils up and encysts, the encystment being complete 
at the end of a month, though the cell wall is not completely formed 
until the eighth to the twelfth week. Some of the embryos are 
destroyed by phagocytes, as one sees disintegrated material sur- 
rounded by infiltrates scattered through sections. 


Table I.— Cases op Trichinosis Recorded in United States, 1842-1914. 


-State. 

Cases. 

Deaths. 

State. 


Cases. 

Deaths. 

California . 

. 91 

9 

New York . 


355 

62 

Connecticut 

. 14 

5 

North Carolina . 


1 


District of Columbia 1 

1 

Ohio .... 


70 

12 

Illinois . 

. 90 

24 

Oregon . 


19 

1 

Indiana . 

. 64 

21 

Pennsylvania 


261 

16 

Iowa .... 

. 48 

16 

Rhode Island 


4 

1 

Louisiana 

1 


South Dakota . 


19 

4 

Maine 

3 


Tennessee 


7 


Maryland 

. 25 

3 

Texas 


14 

2 

Massachusetts . 

. 145 

13 

Utah .... 


2 


Michigan 

. 75 

13 

Vermont 


24 

3 

Minnesota . 

. 101 

12 

Virginia . 


8 


Missouri 

. 17 

1 

Washington . 


7 

2 

Nebraska 

. 18 

1 

West Virginia . 


5 


New Jersey . 

. 35 

6 

Wisconsin 


34 

12 


Gennan, 259; Italian, 161; Hungarian, 36; American, 22; Negro, 14; Irish, 10: 
English and Irish, 5; Scotch, 5; Austrian, 4; Norwegian, 4; Foreign, 3; English, 2: 
Japanese, 1; Polish, 1; Syrian, 1; Turkish, 1; Greek, 1; Bohemian, 1; Danish, i: 
Swedish, 1; Roumanian, 1; Canadian, 2. 


Prevalence of Human Trichinosis. The disease is reportable and 
in the period up to 1914 there have been reported^ 1550 cases with 
240 deaths, a mortality of 16%. From 1909 to 1914 there were 
reported^ 320 cases with 19 deaths, a 6% mortality. Probably the 
disease is much more prevalent, as mild cases escape recognition 
and perhaps even many severe ones go unrecognized. Table I, 
taken from B. H. Ransom’s'^ report on trichinosis, shows the inci- 
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dence of the disease from 1842 to 1914 and the nationality of those 
affected, while Table II,* from the Bureau of Public Health, shows 
deaths in the United States from 1921 to 1929. hlancusi-Ungaro^ 
in 1929 reports 67 cases in his own practice in four years. Six 
thousand, three hundred and twenty-nine cases were reported in 
Germany from 1881 to 1898.'^ Some routine autopsy reports show 
an incidence of trichinosis as high as 14%. Williams in 505 autop- 
sies found trichina in 5.3%. Seventy-five of these autopsies were 
upon the insane and 12% of these had the disease. Additional 
autopsy figures are presented in Table III, taken from Ransom’s 
article. ■* 

Table II.— Deaths fbom Trichinosis in the Registration Area of the U. S. 
Treasurj' Department, Bureau of Public Health, tVashington, D. C. 




1921. 

1922. 

1923. 

1924. 

1925. 

1920. 

1927. 

1928. 

1929. 

California .... 


1 

5 

0 

2 

1 

0 

1 

2 

25 

Colorado .... 


0 

0 

0 

1 

0 

0 

0 

0 

. 0 

Connecticut 


1 

0 

0 

0 

1 

0 

1 

1 

14 

Illinois 


2 

0 

2 

3 

4 

1 

1 

0 

1 

Indiana .... 


0 

0 

0 

1 

0 

0 

0 

0 

0 

Iowa 


0 

0 

1 

0 

0 

0 

1 

1 

0 

Kentucky .... 


0 

0 

0 

1 

0 

1 

0 

0 

0 

Maine 


0 

0 

1 

0 

0 

0 

0 

0 

0 

Maryland .... 


0 

0 

1 

0 

0 

0 

0 

0 

0 

Massachusetts 


. 1 

4 

0 

1 

2 

0 

1 

4 

15 

Michigan .... 


0 

0 

1 

0 

0 

0 

0 

0 

0 

Minnesota .... 


■ 0 

0 

0 

0 

2 

2 

0 

0 

0 

Nebraska .... 


0 

0 

0 

1 

0 

0 

0 

1 

0 

New Jersey 


2 

1 

0 

0 

3 

0 

0 

2 

4 

New York .... 


1 

2 

1 

7 

8 

1 

2 

7 

1 

North Dakota 


0 

0 

0 

0 

0 

1 

0 

0 

0 

Ohio 


1 

2 

0 

3 

0 

0 

0 

2 

13 

Pennsylvania . 


2 

0 

0 

0 

0 

0 

0 

1 

12 

South Carolina 


0 

0 

0 

1 

0 

0 

0 

0 

0 

Tennessee .... 


0 

0 

0 

0 

0 

1 

1 

0 

0 

Utah 


0 

0 

0 

1 

0 

0 

0 

0 

0 

Wisconsin .... 


0 

0 

0 

0 

1 

0 

0 

0 

0 

Georgia .... 


. 

. . 







3 

South Dakota 






. 


. . 


10 

Washington 







. > 



1 

Total registration area 


11 

14 

7 

22 

22 

7 

s 

21 

85 


States not named either had no deaths registered as due to tricHnosis or u-erc not 
in the Registration Area. 

Cases of trichinosis are not reportable in many of the States and many cases are 
not reported even in States which have made it reportable by law. The reports are 
fragmentary and do not give an index of the true- prevalence of the disease. 

It is interesting to note that most cases as seen in this country, 
occur among foreigners because of their dietary habits. All of my 
28 cases except one were Italian. 

Prevalence of Porcine Trichinosis. Blumer^ states that 6% of 
American hogs have the disease. From 1898 to 1906 when govern- 
ment inspection of hogs for export was required, 8,000,000 hogs 
were examined microscopically, 1.41% contained trichina and 1.16% 

* Compiled for the author by the Bureau of Public He.alth Treasury Department, 
Washington, D. C. 
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had trichina-like bodies or disintegrating trichina, or one hog in 
every 39 had the disease. 

Table III. — Cases of Human Trichinosis Found at Autopsies. 

Number of Number 


Reporter. Place. autopsies. infested. % 

Glazier, 1881 — New York, N. Y 150 3 2 

Glazier, 1881 — Newark, N. J 100 1 1.0 

Glazier, 1881 — Philadelphia, Pa 40 1 2.5 

Glazier, 1881 — University of Virginia . . 150 1 0.67 

Glazier, 1881 — San Francisco, Calif. ... 13 0 ... 

Williams, 1901 — Buffalo, N. Y., Phila., Pa., 

Baltimore, Md., Denver, Colo. 505 27 5.34 

Osier, 1898 — Baltimore, Md. and elsewhere 1000 6 0.6 

Simmonds, 1910 — St. Louis, Mo 100 2 2.0 

Whelpley, 1891 — St. Louis, Mo 20 1 5.0 

Thornbury, 1894 — Buffalo, N. Y 21 3 14.29 


Pathology. There is an acute gastroenteritis as shown by a con- 
gested mucosa, small hemorrhages and minute areas of necrosis 
and ulceration with swollen lymph glands. The liver, heart and 
kidneys often show parenchymatous or fatty changes, and the spleen 
may be enlarged. There is often subcutaneous edema. There may 
be pulmonary congestion with or without bronchopneumonia. 
After the fifth week the small grayish spots can be seen in the 
muscles. During the acute process, evidence of the mechanical 
or toxic effect of the larvae may be seen in the brain, heart, lungs, 
pancreas, and intestine as localized hemorrhage, necrosis, and inflam- 
matory edema. There is an infiltration of endothelial cells, lympho- 
cytes, polymorphonuclear cells, and eosinophils. Complete healing 
practically always occurs except in the muscles. Sensitization to 
the protein of the destroyed larvae is perhaps a cause of the toxic 
reaction and may explain the most striking symptom— the facial 
edema. The larvae have been found in the placenta, milk of nursing 
women, excised mammary gland, pleural fluid, spinal fluid of a 
child three months after recovery, but never in the urine and 
rarely in the feces." 

Symptoms. There is occasionally an acute gastroenteritis imme- 
diately followung the eating of the pork. This is probably usually 
due to decomposition of the meat and not to the trichinae, but may 
be a result of a heavy infestation. In flve days to three weeks, 
probably on an average in two weeks, symptoms appear. It is most 
striking that some members of a family will be acutely ill, others 
have no s.ymptoms, and yet blood counts show them all infested. 

Fever, anorexia, headache, swollen face and aching muscles are 
the striking symptoms. Fever may range from 99° to 106°, is of the 
remittent tj^je, and lasts’ from one day to nine, or ten w'eeks with a 
fall by lysis. There is usually a marked anemia and loss of weight. 
Vomiting, diarrhea, and cramps, or perhaps constipation and gaseous 
distention may occur. Occasionally there is a hemorrhage from the 
bowel. Evidence of muscular involvement may be lacking, or the 
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involvement may give rise to such severe pain that opiates are 
necessary, and around tendinous insertions there may be involve- 
ment enough to simulate an arthritis or even a paralysis. The gait 
at times is rather characteristic, with knees bent and shoulders 
stooped. The eyes are said to show both retinal and conjunctival 
hemorrhages. There may even be an optic neuritis while there is 
frequently a complaint of burning and ocular pain. The skin may 
show herpes, erythema, pruritus, or an abdominal maculopapular 
eruption resembling that of tjqjhoid fever while the edema, which 
is usually present around the eyes, may be more extensive and 
involve other parts of the body. Cerebral symptoms can simulate 
meningitis, as the patient may be irrational, have a stiff neck and 
a positive Kernig sign. Bronchitis and bronchopneumonia are 
frequent. 

Laboratory Findings. There is usually a leukocytosis, and it 
very roughly corresponds to the severity of the disease. In five 
to eight days after infestation, the eosinophilia, which was first 
described by Thayer and Brown^ in 1897, appears. It varies 
from 10 to 80% and may last for years. The degree of eosinophilia 
does not depend on the severity of the infestation, as a patient with 
a mild or an overwhelming infestation may not show an eosino- 
philia. In the first two weeks of infestation, the larvse may fre- 
quently be found in the blood by laking 10 cc. of blood in 100 cc. of 
3% acetic acid, centrifuging and examining the sediment. The 
larv® can also frequently be found in the spinal fluid as Lindy and 
Van Cotf^ discovered in 1914. The spinal fluid cell count is also 
increased at times. 

Diagnosis. From a consideration of the race and habits of the 
individual, and the rather striking facial edema and muscular pains, 
one would suspect the disease. A blood count would confirm the 
diagnosis. It must be remembered, however, that in those with a 
mild or an overwhelming infection there may be no eosinophilia 
and the disease might simulate pneumonia, meningitis, arthritis, 
typhoid fever, frontal or maxillary sinusitis, or mumps. 

Treatment. Treatment is symptomatic. Prompt and radical 
purgation had best be resorted to when a person complains of 
being ill after eating pork. Also when a diagnosis of trichiniasis is 
made it is best to begin treatment by purgation followed by a daily 
enema. (Adult worms are said to persist in the intestinal tract for 
from two to six weeks.) Salzer,® and others have reported favorably 
on the use of convalescent serum. Salzer claims convalescent 
serum to cause the disappearance of the eosinophilia in forty-eight 
hours, while normal serum, salt solution, and arsphenaminized 
serum' gave no results. If animals were fed trichinous meat within 
twenty-four hours of the injection of serum they became mildly ill, 
but if fed later were completely protected. Also if fed infected meat 
mixed with immune serum, they were protected. Salzer reports 
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2 human cases with subsidence of temperature in a few hours after 
administration of serum, and 24 rabbits cured within twenty-four 
hours. Arsphenamin has been found ineffectual and perhaps dan- 
gerous, Roentgen ray and radium are found unsuccessful. 


Table IV. — Data ok 29 Cases. 




Onset, 

1930 

Dura- 
tion in 
days. 

Headache, fever, facial 
edema and muscular 
pains. 

Gastrointes- 
tinal s3Tnptom£ 
diarrhea and 
cramps or con- 
stipation and 
gaseous dis- 
tention. 

Eosino- 

philia, 

% 

1 

i 

29 


? 


Yes* 

Yes 

0 

2 

i 31 


9 


Yes 

No 

45 

3 

? 


? 


Yes 

No 

40 

4 

41 1 

Feb. 

4 

21 

Yes* 

No 

0 

5 

1 40 

Feb. 

18 

30 

Yes* 

Slight 

25 

6 

30 

Feb. 

20 

28 

Yes* 

Slight 

10 

7 

9 

Feb. 

16 

5 

Headache 

No 

41 

8 

, 8 

1 No complaints 


No 1 

No 

52 

9 

6 

Feb. 

20 

7 

Headache 

No 

20 

10 

4 

Feb. 

16 

5 

Headache 

No ! 

12 

11 

48 

Mar. 

2 

28 

Yes 

No 

46 

12 

20 

No complaints 

, , 

No 

1 No 

1 ^ 

13 

17 

Feb. 

26 

17 

Yes 

Slight pain 

20 

14 

36 

Feb. 

7 

21 

Yes 

Slight 

3 

15 

43 

Feb. 

14 

7 

Yes 

No 

16 

16 

10 

Feb. 

17 

7 

Yes 

No 

14 

17 

13 

Feb. 

17 

7 

Yes 

No 

36 

18 

11 

Feb. 

21 

3 

Yes 

No 

20 

19 

15 

Feb. 

14 

4 

Yes 

No 

32 

20 

35 , 

Feb. 

20 

8 

Yes* 

Yes 

42 

21 

19 

Feb. 

17 

7 

Yes 

No 

15 

22 

25 

Feb. 

17 

7 

Yes 

No 

36 

23 

32 

Feb. 

17 

7 

Yes 

No 

38 

24 

28 

Feb. 

22 

12 

Yes 

No 

48 

26 

26 

Feb. 

6 

8 

Only muscle pains 

No 

50 

26 

37 

No complaints 


No 

No 

56 

27 

i 38 

1 Mar. 

4 

3 

Only muscle pains 

Yes 

58 

28 

27 

Feb. 

21 

7 

Yes 

Yes 

22 

29 

38 

Nov. 

13, 1929 

45 

Yes 


86-33 

- 









* Symptoms marked. 

Baked blood was studied from Cases II, III, V, VI and XX, but larviB were found 
only in blood of Case XX. 

Muscle sections were made from Cases III, IV, VI, VII and XXVI, but the 
embryos found only in muscle from Cases III, IV and VII. 


Public Health Considerations. To prevent human trichinosis it 
IS necessary to prevent the eating of pork containing living trichime. 
To prevent the hogs becoming infested, the most important points 
are; (1) The destruction of carcasses of hogs which die on the farm 
m such a manner that other hogs cannot eat them; (2) prohibition 
of the feeding of slops containing pork scraps; (3) prohibition of 
the feeding of unsterilized waste from slaughter houses to hogs; 
(4) since hogs eat rats and mice, which are a possible source of 
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trouble, rats and mice should be exterminated; manure piles, where 
they breed, removed and dead rats and mice disposed of so liogs 
cannot eat them. To prevent infested pork from reaching the 
consumer is a difficult problem, as inspection of meat lias been found 
too expensive and too ineffectual to be practical. Encysted larva 3 
are frequently missed by the microscopic examination, as may be 
shown by Germany’s experience* where, from ISSl to 1898, there 
were 2042 cases of trichinosis caused by eating inspected pork, with 
112 deaths. 

All pork should be treated so that any encysted larvie will be 
killed. Proper cooking will of course, destroy the larvae. Ransom^ 
has found, after an exliaustive study, that cold, 5° F. for twenty 
days will destroy the larvae, or a temperature of 140° F. will destroy 
them. To protect the public, the government requires that all pork 
for raw consumption be treated by one of these methods. Smoking 
and curing will probablj' destroy the larvre, but it is not safe to 
depend on these processes. 

An important consideration in treating meat by cold, or by heat 
is to consider the . length of time it will take the heat, or cold to 
penetrate to the center of the meat. It takes two and a half hours 
to raise the temperature in the center of a 15 pound ham from 25° C, 
to 58° C., maintaining a temperature of 85° C. in the water in which 
it is being cooked. 

Case Reports. The essential data of the 29 cases on which this 
report is based are presented in Table 11’^. Tiventy-seven of the 
29 cases of this series had eaten meat from one farm, where *15 pigs 
were said to have died from pneumonia during the preceding three 
ox four months. The parasite was demonstrated in meat eaten by 
each family. It would seem probable, therefore, that the pneu- 
monia in these pigs was a secondary consideration, and that they 
probably died of tricliinosis. 

The first group, Cases I to XIII inclusive, consists of three families 
living in apartments in the same house, and one child of their next- 
door neighbor. Two of these families bought a pig together, and 
• each took half of it. They began eating it January 20. The first 
one to become ill was probably (D. B.) Case I^^ fourteen days after 
eating pork, though (Mrs. M.) Case I, may have been ill before him. 

Ca.se I.— (Mrs. M.), aged twenty-nine years, seen January SO, was preg- 
nant three months, had been vomiting occasionally for one month, had 
abdominal pain ten days, diarrhea five days, incessant vomiting for several 
dai’s. Tins patient was sent to the hospital where, after numerous intra- 
venous injections of glucose, and after proctoclysis, she improved enough 
to take some food bv mouth. She remained a puzzle to those studying her 
because of her slight fever, inability to eat and prostration. A Vincent’s 
infection' was discovered, and two weeks later joint pam and stiffness, 
thought to be an arthritis secondars^ to the Ihncent’s infection, developed. 
The stiffness and pain were so severe that motion was almost impossible. 
Mild temperature elevation persisted and the patient aborted. On I* ebruarj' 



Fig. 1. — Male and female larvae. (From Rivas’ “Parasitology” vath the author’s 

permission.) 



I'lG. 2. Larva; in laked blood. (From Rivas’ “Parasitology” vith the author’s 

permission.) 



Fig. 3.— Encysted larvte in pork. 






Fig. 5. — High-power human muscle showing encysted larvce. 
(Note giant cell.) 



Fig. 0.— High-power human muscle showing encysted larva:. 
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20, three "weeks after admission, the patient died suddenly. The diagnosis 
was acute cardiac failure due to embolus, polyarthritis, abortion due to 
sepsis. The white blood count on February 6 was 5000 and on February 13, 
9000. No eosinophils were present. , , ,. 

After her death, the death of Case IV, and the development of the disease 
in those who had eaten the pork, that is her family and the other occupants 
of the apartment house it became obvious that trichinosis was the undis- 
puted cause of her death. 

Case II.— (M. M.), aged thirty-one 3'^ears, onset about the first of 
February, had. a severe infection with the usual symptoms. He was ill 
several weeks with severe muscular pains and a high eosinophilia but 
finally made an uneventful recovery. 

Case III.— (Baby M.), aged eight years, child of Case I, and Case II, in 
whose muscle the parasites were demonstrated, had a marked eosinophilia. 
Anemia necessitating transfusion developed also. She was treated at the 
Children’s Hospital in Philadelphia. 

Case TV.— (D. B.), male, aged forty-one y^ears, seen by the author on 
Februarj’- 8, was a boarder in the household of Cases I and II. It was 
thought he had la grippe but his high temperature was so puzzling that the 
usual diagnostic laboratory tests for any questionable case were done. 
This man had a remarkable swelling of his masseter muscles. After deter- 
mining that the extraordinary swelling was definitely muscular and had 
no connection mth the parotid or lymphatic glands, the author dismissed 
consideration of it, thinking it just a muscular hypertrophy in a jreasant’s 
jaws. Because of the illness of others in the household, the patient was 
moved to another community. The doctor there thought because of his 
swollen face, that he had mumps. He later developed pneumonia and died. 
Autopsy showed the parasites in his muscles. The sections in illustratioii 
are from this autopsy. His leukocy'te counts were 10,000 (3% eosinophils) 
on February^ IS, and 5800 (no eosinophils) on February 24. 

Case V. — (J. N.), male, aged fortj'^ years, the neighbor who bought the 
other half of the hog, became ill February^ 18 with the usual symptoms, 
almost a month after eating the first pork. He had mild diarrhea arid 
cramps, was sick for one month, and was stiff and weak for several weeks 
thereafter, but made an absolute recovery. 

Case IT. — (Mrs. N.), aged thirty y^ears, wife of Case V, became ill 
February 20 and was ill about three weeks mth fever and muscular pains. 
Leukocyde counts ranged from 4200 to 4700. Muscle section soon after 
onset of the illness showed much inflammatory reaction, but no larvjc 
could be demonstrated. She also made a good recovery^ 

Cases VII and VIII. — (D. N.), male, aged nine vears; (V. N.), male, 
aged eight years. > v 

Case IX.— (M. N.), male, aged six years, and Case X (.1. N., Jr.), male, 
aged four years, are children of Cases V and VI. They^ were studied because 
oi tlie fact that children particularly (and adults to a lesser extent) may be 
nuected and show no evidence of the disease. They’ were well and playing 
around, 3 of the 4 had complained of slight headache for four or five 
(lays, and ^ of them were said to have had very slight edema around then- 
eyes. tv lute blood counts varied between 16,000 and 18,000, iHth eosino- 
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pMlia of 12 to 52 %. Case VII (D. N.), male, aged nine years, had larvte 
present in a biopsy specimen of muscle. 

Case XI. — (Mrs. R. B.), aged forty-eight years, Ihdng in another 
apartment of the same house, was given one piece of sausage. On hlarch 2, 
she became ill vith fever and muscular pains, but was not very sick. The 
duration of illness was short, probably because of the small amount of pork 
eaten. The leukocyte count was 7000, eosinophils, 46% 

Case !^I.— (Mrs. R.), aged twenty years, Imng in another apartment, 
was studied because she ate the pork, though she had no complaints. She 
had an eosinophilia of 3 % and probably had the disease. 

Case XIII. — (Miss G. C.), aged seventeen years, a neighbor’s child, 
was a frail, thin person who had a habit of getting up late and cooking her 
own breakfast. The family received some sausage as a gift from their 
neighbors (Cases V and VI), and all ate the meat without mishap, except 
Case XIII, who probably cooked her sausage inadequately. She first 
complained of headache February 26, but had no fever. Two da 3 ^s later 
fever developed. The leukocytes were 6000 to 8000, noth at first 93% of 
neutrophils, on the sixth day there were 2 % of eosinophils, on the ninth day 
10%, on the fourteenth day 12 %, and on the nineteenth day 20%. She had 
rather high fever and almost no muscular pains. Purgation and daily 
enemas probably helped prevent a more severe infestation. 

Group II, Cases XIV to XXIII inclusive, consists of a family, 
their boarder, two sisters and a brother-in-law, who bought their pig 
from the same farm. Only two of this group. Cases XIV and XX, 
complained of active symptoms. The rest were studied because of 
the diagnosis established in Case XH^, the history of eating the same 
pork and a story of having had headache, swollen face, and muscular 
pains. Blood counts were made. Leukocyte counts ranged from 
5000 to 20,000 with 14 to 42 % of eosinophils. 

Case XW. — (Mrs. D. R.), aged thirty-six years, was in the hospital for 
a plastic operation when she developed headache, fever, muscular pains 
and swollen face. Various consultants saw her but no diagnosis was made 
until the day she left the hospital. The diagnosis was suggested because 
of these other eases, after she was practically well. 

Case XV.— (D. D. R.), male, aged forty-three j’^ears, husband of Case 
XIV, became ill Febmarj'' 14, had a mild course with usual symptoms. 

Case XIT. — (N. D.), male, aged ten years, son of Cases XIV and 
became ill on February 17. His symptoms were the usual ones and con- 
tinued for one week. 

Case XVII.— (J. D.), female, aged thirteen 3 '^ears, daughter of Cases 
XIV and XV, became mildly ill Februar 3 ' 17 witb usual s 3 Tnptoms but was 
iU for only one week. 

Case XVIII.— (L. D.), female, aged eleven years, also daughter of Gases 
XIV and XV, became sh'ghtly ill February 21 and was ill only three days. 
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Case XIX.— (E. D.), female, aged fifteen years, also daughter of Cases 
XIV and XV, became ill February 14 and was ill four days. 

Case XX.— (F. F.), male, aged thirty-five years, had severe muscular 
pains, fever and swollen face. Dr. Belk demonstrated the parasite in blood 
laked with acetic acid solution. This man became ill February 20, was in 
bed for four or five days, then limped painfully around for four or five more 
days when his muscular soreness disappeared. 

Case XXI. — (Mrs. M. E.), aged nineteen years, six months pregnant 
(sister-in-law of Case XV), had a mild infection and was in bed only a few 
days. Her pregnancy was not affected by this disease and she was delivered 
of a healthy child. 

Case XXII.— (L. E.), male, aged twenty-five years, husband of Case 
XXI, had a mild infection and was never in bed, in fact, had to be closely 
questioned to establish the fact that he had been ill. 

Case XXIII.— (Mrs. D.), aged thirty-two years, sister-in-law of Case 
XV, was never in bed but had a mild infection. She also had to be closely 
questioned to determine she had been ill. 

Group III (Cases XXIV to XXVII inclusive) consists of another 
family and their "in-laws.” They obtained their pork from the 
same farm. (Other members of this family were infected but were 
not studied, and, because confirmatory blood counts were not made, 
they are not included.) Interestingly, this group was discovered 
because the author heard by chance that the patients had been ill 
for several weeks with fever, swollen face, and muscular pains. 
The probability of trichinosis, suggested by telephone to the doctor 
treating them, was later confirmed by the other doctor. 

Case XXIV. — (Mr. D.), aged twenty-eight years, became ill February 
. 22. He had exaggerated muscle pains requiring morpliia but made an 
uneventful convalescence. 

Case XXV. — (Mrs. D.), aged twenty-six 5’^ears, became ill February 26, 
but had only muscular pains, although rather severe ones. 

XXVI.— (Mrs. D.), aged thirty-seven years, a relative of Cases 
\ and XXV, was in the hospital for otitis media. A routine blood count 
showed an eosinophiha of 58%. She had no symptoms of trichinosis. 

X5^I.— (Mrs. M.), aged thirty-eight years, relative of Cases 
aA-IV and XXV , became ill March 4 and was iU for only three days with- 
muscular pains. 


male, aged twenty-seven years, a relative of 
uroup ii, clauns he had eaten no pork at their house but that he had 
le same sjTnptoms. He had been eating pork elsewhere. He had 22% 


^Sed thirty-eight years, was seen in November, 
uy ur. j. L. Spangler. He complained only of fever and malaise. 
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He showed at first a T ■■ leukocytosis as did Case XIII, 

but later the typical seen in Table V: 


Table V.~(Case XXIX). 


, . White blood Neutrophil Eosinophil 

Uay of disease, cells. pcrcentoge. percentage. 

First 23,000 85 

Second 23,000 88 

Fourth 29,000 .. 81 

Sixth 27.000 , . 51 

Forty-second 23,000 . . 72 

One hundred and fiftieth . . 7,000 . . 33 


Discussion. It is interesting that an outbreak of trichinosis 
occurred in a community, traceable to one herd of infected hogs, 
and to note the family groups infected. Evidently the disease is 
becoming better recognized as one can see from the reports of the 
Bureau of Public Health at Washington. 

In this outbreak the mildness and infrequency of gastrointestinal 
symptoms is noteivorthy. The mortality was about 7% as com- 
pared to preceding mortality records of from 6 to 16%. Mortality 
records.w'ill, I feel sure, be loiv in carefully studied outbreaks wdiere 
symptom-free infected individuals are included. 

The author wishes to emphasize the importance of studying 
other members of the family of an infected individual (even in 
the absence of symptoms), the mild form the disease may take in 
children, the frequent errors of diagnosis even in the best liospitals, 
the prevalence of the disease among foreigners, the importance of 
blood counts in suspicious cases, the necessity of properly cooking 
pork, and the freedom from danger if it is properly cooked. 

The striking clinical symptoms are repeated for emphasis: 
facial edema, muscular pains, headache and fever. 

Summary. Twenty-nine cases of trichinosis are presented, 
occurring almost entirely among people of foreign birth, in a small 
community as a sporadic outbreak lasting tw^enty-seven days. All 
but 2 of these cases w’-ere infected by pork from a single farm wdiere 
there w^as undoubtedly a local epidemic of the disease among the 
hogs during the winter. Trichinte w^ere demonstrated in numerous 
pieces of pork from this farm. 

Twm people died (7% mortality), 5 w^ere acutely ill, 17 mildly ill, 
and 5 had practically no symptoms. Larvse were searched for in 
laked blood of 5 patients and found in only 1 specimen. Three 
cases out of 5 studied showed encysted larvse in muscle from biopsy. 
The characteristic eosinophilia was found in all cases except the 
2 fatal ones. 

Treatment for this disease is entirely symptomatic— except for 
an initial purgation, followed by enemas. Treatment wdth convales- 
cent serum is promising. 
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NEURASTHENIA AS A MANIFESTATION OF EMOTIONAL 

DISTURBANCES. 

By Herbert J. Darmstadter, M.D., 

INSTRUCTOR IN NEUROLOGY, TEMPLE UNIVERSITY MEPICAL SCHOOL, PHILADELPHIA. 


Of the commoner problems that the practitioner encounters, 
the-nervous patient is the most baffling. It is generally recognized 
that there is such a thing as psychogenesis— that mental mechan- 
isms may produce symptoms resembling those of organic disease. 
But the physician, while accepting^ this abstractly, fails to integrate 
it in his mind as a significant part of his diagnostic outlook, largely 
because the nature of these mechanisms and of the forces activating 
them is only vaguely understood. A general idea persists that 
psychogenic ills are either malingered or imaginary. Symptoms 
such as tachjmardia, fatigue, mucous colitis, seem too real to answer 
to such a tenuous explanation as “mind-stuff.” The tendency is 
rather to seize upon any discoverable abnormality and ascribe all 
the trouble to it. One must examine the nervous case at least as 
thoroughly as any other. But when organic defects are revealed 
one must still be alert to question whether they are possible or 
sufficient causes for the sjTnptoms. One must not be satisfied to 
diagnose neurasthenia simply because every other defect has been 
ruled out. The neuroses have their own more or less distinctive 
features and are not simply diagnoses reached bj’ elimination of 
other possibilities. 

Indeed organic ailments are frequently accompanied by some 
degree of psychoneurotic trouble and when the diagnosis is thus 
multiple it may require the greatest nicety of judgment to deter- 
mine which of the symptoms are organic and which functional, 
thus the jmung man with heart disease may suffer as much from 
^iprehension of sudden death as he does from the lesion itself. 

en the expert cardiologist will be at fault if he is unable to under- 
stand and treat the serious mental and physical responses to such 
a fear. This applies to everj’- specialty, for it is far from unusual to 
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find that the patient’s mental response to the fact of his illness is 
productive of a considerable fraction of the symptom picture. 
This, and the tremendous frequency of nervous disease make it 
impossible to relegate all such cases to the neuropsychiatrist’s 
field. It is difficult to estimate accurately this frequency. It does 
not force itself upon our attention because it does not influence the 
mortality rate, but its morbidity rate must be tremendous. 

The treatment of this great class of patients is a responsibility 
that rests chiefly with the general practitioner. It is he whom the 
patient first consults and it is he, by virtue of this early contact, 
who is best able to terminate many of the commoner, simpler types 
of neurosis. But after such a patient has passed from one physician 
to another with hope constantly deferred with mind confused by 
conflicting opinions and with the original symptoms covered by an 
incrustation of secondary ones, the treatment becomes a task from 
which even the specialist may shrink. 

Some understanding of psychogenesis is within the scope of every 
physician. Unfortunately the novice, without adequate prepara- 
tion, too often attempts to absorb the literature of psychanalysis. 
For an empty stomach this is a rich and highly seasoned diet and it 
is not surprising that it is rejected. In the psychanalytic writings 
he finds much that he cannot understand, and of the remainder 
there is much that he cannot believe. He does not recognize the 
necessity for weighing critically every phase of a subject such as 
this which is so remote from ordinary experiential data that it 
can be expressed only in a language of its own invention or which, 
when it descends to the vernacular, assumes the privilege of inter- 
preting words to fit its own needs. Thus the student is likely to 
discard the good of the psychanalytic theory along with the bad, 
with the vague feeling that there is something of the nature of a 
mystical revelation about it which the ordinary intelligence cannot 
hope to grasp. 

The commoner cases of the neuroses may be interpreted without 
a knowledge of the vagaries of the erotic impulse and of their 
symbolic manifestations which is the basis of the psychanalytic 
method. One finds abundant data in the stresses of everyday life 
and in the mental and emotional responses with which we are 
equipped to meet them. These data are not the special tools of a 
single school of psychology but are a part of general biologic knowl- 
edge based largely upon experimental observation. Indeed, the 
work of Cannon upon the physical changes in various emotions 
and that of Pavlov upon the conditioned reflex are basic to this 
theory. The core of this conception is the biologic fact that definite 
alterations in function accompany emotional states, ^ That palpita- 
tion, lump in the throat, flushing, pallor, tremor, dizziness, dyspnea, 
nausea, vomiting, faintness, sweating and importunate calls to 
bladder and bowel evacuation, may occur in emotional disturbance 



, darmstadter: emotional disturbances 


325 


is common knowledge, but the correlation of these with the symp- 
toms of the neuroses is an important step toward an understanding 
of these ailments. 

Such a theory of psychogenesis that is coherent with general life 
experience and with biology is more likely to be acceptable to many 
who fin d the orthodox psychanalytic approach to be so much a thing 
of its own kind, so isolated from other sciences, and thus so difficult to 
check against established scientific data that adherence to its tenets 
seems to imply a definite will-to-believe. This is not said with 
derogatory or controversial intent. Freud’s great contribution in 
elucidating the role of repression and the dynamic subconscious 
with its bizarre influence upon conscious activity is the starting 
point as much for the biologic as for the psychanalytic theory. 
The latter, however, interprets neurotic symptoms chiefly as mani- 
festations of “conversion.” According to this conception, intoler- 
able wishes and complexes that have been suppressed tend to enter 
consciousness surreptitiously under cover of a disguise (that is, the 
symptoms) which cloaks their repulsive content. This disguise is 
penetrable to the psychanalyst who interprets it as a symbol. Con- 
version applies more particularly to hysteria; the study of neuras- 
thenia, confessedly incomplete, has led only to a wholly inadequate 
theory which ascribes it to masturbation. 

The biologic school concerns itself chiefly with the neurasthenic 
response which it regards as an emotional reaction to depressing 
wishes and thoughts that have been suppressed because of their 
painful nature. That the emotion so frequently lags over in con- 
sciousness is the reason for the inadequacy of such suppression. 

The present discussion is hmited to neurasthenia. To define this 
neurosis on anything but an etiologic basis would be as difficult 
as to define tjqjhoid fever without mentioning the typhoid bacillus. 
But as we are here dealing with etiology as a problem, it would be 
begging the question to classify on this basis. We must think, then, 
of neurasthenia in the sense of the “irritable weakness” of Beard— 
a state in which fatigue, irritability and symptoms resembling 
visceral disease are prominent, and in which there is a degree of 
suffering and anxiety not explainable by any obvious findings. 
Especially is it to be noted that hysteria and the miscellaneous 
neuroses are not included in the following: 

In the study of emotional reactions we must first put aside the 
general impression that the emotion is the cause of the physical 
changes— palpitation, flushing, and so forth— which accompany it. 
In reality these physical changes are the direct results of the environ- 
mental stimulus and that which we term the emotion is the recogni- 
tion that these changes are occurring. Thus we must not say that 
because we are afraid our heart beats quickly, we tremble and a 
lump arises in our throats, but we must say that when we feel these 
tilings we are in a state of fear. Likewise, anger does not cause the 
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head to tlirob and the muscles to grow tense, but rather the sensa- 
tion attending these changes gives information that anger exists. 
If this seems absurd it is only because it is an unaccustomed view- 
point. Actually, this truth is inescapable. One cannot describe 
fear or anger except by listing the component physical changes, and 
each emotion is thus recognizable by its specific pattern of sensations. 

The nature of these sensations is common knowledge. But it 
is desirable to consider the broad general meaning— the biologic 
purpose of these emotional manifestations. Fundamentally, and 
especially as we observe them in animals, they are of vital utility. 
As favorable or adverse changes occur in the environment the organ- 
ism responds by a tendency to accept or reject them, to approach or 
avoid them, or to yield to or combat them. The physical changes 
that characterize emotions appear whenever the stimulus is such as 
to require a more vigorous motor response than usual. In the pres- 
ence of danger there is an impulse to fight or flight. In the asso- 
ciated emotion of fear the circulation and respiration are speeded, 
the blood pressure is elevated, the neuromuscular mechanism is on 
edge with muscles tense and ready, and certain metabolic processes 
(for example, the mobilization of glycogen) are accelerated. These 
changes represent a readjustment of body processes to levels that 
will support the muscular system in attaining the maximum effec- 
tiveness for the violent motor outlay which the emergency demands, 
(Cannon has demonstrated this response to be a manifestation of 
suprarenal overaction.) Indeed there is a temporary subservience 
of all functions to that of motor action. There is an actual redis- 
tribution of blood, supplying an increased amount to the heart, 
lungs, and skeletal musculature at the expense of viscera (chiefly 
secretorj'’ and peristaltic), the fimction of which may be dispensed 
with for the moment. 

Thus the palpitation, dyspnea, tremor, pallor, tenseness, peristal- 
tic arrest, dry mouth, and so forth, which characterize fear are 
of utilitarian origin. It is probable that increased biologic insight 
will be able to discern a purposive element in other emotional phe- 
nomena where it is not at present obvious.* Thus the pilomotor 
actmty (“gooseflesh”) of fear would be meaningless if we did not 
recognize in it the vestiges of a mechanism whereby an animal may 
erect its fur that it may appear more formidable. 

But this example has a further significance as an illustration of 
the general loss of utility of these responses as they occur in man. 
The reason is obvious. The things that frighten animals are grossly 
material— an enemy, the fall of a boulder, a cataclysm of nature. 
Moreover, animals, since they cannot forecast the future, react 
emotionally only to present perils. Against dangers such as these 
the fight-flight reaction is adequate. 

* One must not confuse the pictiue by introducing instances of the "paralyzing” 
effect of fear, a condition produced by overwhelming danger vrith the obstructiorz of 
every possibility of escape. 
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Civilized man rarely encounters hazards of this kind. He reacts 
more to nonmaterial agents and to future dangers that he forsees. 
His dreads are of disease, poverty, disgrace, the supernatural, _ and 
—more subtly pervasive than all— his own faults and incapacities. 
Against such dangers a response that serves only to accelerate and 
intensify motor activity must be worthless. Nevertheless it per- 
sists. The utility that it possessed through long ages of primitive 
life has caused it to be formulated with a rigidity upon which the 
changed conditions of our own era have made not the slightest 
impression. That the response is the same whether we face a stock- 
market catastrophe, an armed highwayman, or the necessity of a 
serious surgical operation, is a measure of the emotional misfortune 
that we sufer. The very complexity and diverseness of our dangers 
have forced us to delay response until the most suitable course of 
action may be selected. It is in this that we have the basis of reason. 

But if this response has largely fallen into a desuetude, it can 
hardly be called an innocuous one. One may think of it as a vestigial 
function comparable to certain vestigial organs which are not merely 
useless but are actually potential for harm. For the feeling of some 
degree of fear remains inseparable from every perception that even 
remotely suggests an injury to some aspect of our well-being. 
Moreover, it may be attached to anything, itself emotionally indif- 
ferent, that is associated (often merely by contiguity of place or 
time) with some dreadful or painful memory. W/ien such innocent 
associations recur in consciousness they may bear the whole burden 
of the emotional distress without the appearance of the real painful 
memory in consciousness. This is a manifestation of the conditioned 
reflex as illustrated in Pavlov’s experiments. After he had accus- 
tomed dogs to being fed at a definite interval after the ringing of a 
bell, Pavlov found that the secretion of digestive juices could be 
initiated (and at the appropriate interval) simply at the sound of the 
bell and without the exliibition of food. Here a physical reaction 
(comparable to that of emotion) was artificially attached (that is 
“conditioned”) to an indifferent stimulus and was as readily evoked 
by it as by the natural stimulus of food. 

Such a mechanism is at the basis of innumerable instances in 
both normal and neurotic where an emotion is felt in the apparent 
absence of an adequate cause. Intelligently introspective individuals 
by reviewing the circumstances surrounding such an occurrence 
can often recall a connection with some affect-bearing memory. 
A large part of the work of the psychopathologist is concerned with 
resjmthesizing such associations. The following case is an example 
in point; 

A young man displayed marked agitation accompanying a recent cough 
and upper chest pain. Examination reycaled no lung pathology. It was 
learned that four years prewouslj', when suffering from a cough, a physician 
hau hesitanuy informed him that there was probably nothing wrong with 
Ins lungs. Tins episode had been forgotten but was readily recalled upon 
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questioning. The patient was not conscious of a fear of tuberculosis but 
it seemed probable that his present cough had aroused a latent suspicion 
of that disease which the physician’s remark had created. When this 
patient had been assured that there was really no disease of his lungs, his 
nervousness and indeed a large part of his pain disappeared. 

Sometimes a stimulus, bearing a particular emotional tone by 
its own right, acquires an opposite one through association. This 
seems especially noticeable with odors. The celebrated chemist, 
encounters the stink peculiar to his laboratory with real delight 
because of its associative connection with the scene of his inspira- 
tion and triumphs. Again, to the nature-lover the smell of the 
skunk-cabbage in February is pleasant because it brings spring to 
his mind with a vividness far surpassing the more poetic harbingers. 

Sexual vagaries present striking examples. There are cases where, 
even in marriage, an atmosphere of clandestinity is necessary for 
attaining the maximal erotic gratification. This, of course, is 
referable to escapades in earlier life of which the fear of detection 
was an inseparable feature. Impressions linked with early sexual 
episodes probably imderlie many bizarre perversions and fetichisms. 

The conditioning of responses explains the appearance of emo- 
tional manifestations (which, according to our theory, are identical 
with the symptoms of neurasthenia) in the absence of an obvious 
cause. Indeed, the neurotic does not recognize the emotion itself 
as a feature of his disease. The explanation is of some significance. 
First of all, the “feel” of anger or fear is a different thing from the 
intellectual formulation, “I am angry,” or “I am afraid.” The latter 
requires, in addition to the characteristic physical sensations, the 
recognition of some causal stimulus in the field of immediate experi- 
ence. When this is present the physical sensations are not noticed 
individually but are interpreted collectively as a unit sensation, 
(that is, fear or anger) because innumerable experiences have taught 
us to evaluate them thus. But when the same somatic sensations 
appear without obvious cause there is no tendency to synthesize 
them into the consciousness of an emotional state and, being thus 
unexplainable, they command attention as unusual and are capable 
of being interpreted as evidence of an organic ailment. 

Conversely, if the neurasthenic were to understand that his symp- 
toms are essentially those of protracted fear, and if he were to dis- 
cover a cause for such a fear he would automatically cease to regard 
himself as ill. The failure to recognize the cause for an emotion is 
due to several factors. It has been shown that our emotions, par- 
ticularly fear, are seldom aroused by concrete things. The stimulus 
is often an unpleasant idea or complex of ideas only vaguely formu- 
lated. Such complexes may be so customary by reason of their long 
duration and so intangible by reason of their diffuseness as to be 
devoid of vividness. It is this very characteristic which enables 
them to permeate without detection the entire mental life with their 
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unhappy implication. They constitute the almost imperceptible 
but persistent, nagging emotional traumata that underlie so many 
deeply-seated neuroses. This is particularly descriptive of the 
inferiority complex. Nearly everyone possesses a feeling of relative 
unworthiness or incapacity. Ordinarily it acts as a spur to greater 
effort and is socially beneficial. But when grossly exagprated it 
becomes a merciless goad, driving the sufferer to altogether inordinate 
exertions that he may combat his self-disesteem. It is well to note, 
when we are tempted to think of the neurasthenic as one of con- 
stitutionally inferior makeup, that much of the world’s best work 
has resulted from an effort to conquer a feeling of self-dissatisfaction. 

But the important fact is that such a self-estimation is so custom- 
ary that it escapes conscious formulation. The tide of favorable 
circumstances may keep such a feeling submerged and impotent 
but a trifling discouragement or defeat often suffices to bring its 
emotive charge to the surface. The social snub that wounds so 
deeply does so not as a single affront but rather by arousing the 
emotion connected with a long series of forgotten doubts and fears. 
This is noteworthy in every sensitive individual, that the trivial 
imldndness which plunges them into such great unhappiness is thus 
potent ‘chiefly because it revives and coiffirms the subject’s own 
tendency to self-depreciation. A failure in some minor effort may 
likewise evoke the emotional depression of a complex that has been 
built up of all the failures and disappointments of a lifetime. It is 
like a spark that detonates a vast hidden storehouse. 

The unit experiences in sucli a series may be too trivial, indi- 
vidually, to make a lasting impression on consciousness. Since the 
total complex is the abstract summation of these units, it is not sur- 
prising that it escapes recognition. It appears, then, that the posi- 
tion of a complex in the imconscious realm does not always depend 
on active repression. 

Of course, such a complex is not necessarily the result of a slow 
accretion. Minerva-like, it may be born fully armed as a result 
of a single episode so agonizing in its implication that it must be 
forced out of mind if one is to attain mental peace. One tends to 
protect oneself against painful ideas by keeping them out of the 
field of attention. This, perhaps, is tlie essence of repression. For 
our present purpose it is not necessary to enter into the elaborate 
Freudian conception of this mechanism. It is simpler to think of 
repression as a wilful forgetting of an unpleasantness, a refusal to 
^mit it into the field of attention, or a blind denial of its existence. 
The reaction to the fear of disease is a common example of this. 
Such fears as of syphilis, cancer, heart disease, are extremely prev- 
alent and productive of much agitation and depression. It is a 
stoiking fact that the patient rarely di\'ulges such a fear to his 
physician. It appears that he is himself only vaguely, if at all, 
aware of his fear. For example, the average well-informed young 
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man knows of tlie Wassermann test. But even tliougli lie may 
suffer an intense dread of sj’philis he rarely requests a blood test 
or mentions anything that would suggest venereal disease. His 
complaints are likely to be miscellaneous odds and ends and the 
physician is led to suspect an underljdng fear by the imusually 
severe affect that accompanies the rather trivial symptoms. It 
almost seems that the patient is trying to lead the physician away 
from the thought of venereal disease. In a sense, that is what he is 
trying to do— trying to lead the doctor to believe,- as he has been 
trjdng to lead himself to believe, that he is suffering from overwork, 
kidney or heart disease, lack of vitamins, and so forth. If I may 
interpret the history of his fear I would say that the original fear 
of sjqihilis was quicldy thrust out of mind with the self-assurance 
that it was impossible. He knows that he hasn’t it and it is foolish 
to think any more about it. He devises innumerable reasons to 
prove its impossibility. Of course, this is all intellectualizing. 
The investigator becomes the more certain of the basic emotion in 
proportion to the patient’s effort to disprove it. 

Thus counter-ideas are erected so that the intolerable thought 
cannot enter consciousness. Unfortunately, the associated emotion 
may persist in consciousness but, as it is now detached from its 
stimulus, its true nature is not perceived. The physical changes 
characteristic of such an emotion are therefore misinterpreted as 
sjmaptoms of organic disturbance. 

So far, it has been our thesis that symptoms simulating organic 
diseases may be produced by protracted emotions, particularly 
fear. But neurasthenia presents other sjmiptoms which do not 
bear this organic semblance and which are explainable on a some- 
what different basis. These include the peculiar fatigue so char- 
acteristic of this neurosis and certain s.>Tnptoms commonly recog- 
nized as “nervous” — confusion, irritability, lack of concentration, 
insomnia, poor memory, and so forth. To understand these we 
must abandon the word “fear” (hitlierto employed for the sake of 
simplicity) and adopt the word “anxiety”-., as more accurately 
descriptive of the emotional state in neurasthenia. Anxiety implies 
fear but adds to it a connotation of uncertainty or doubt as to its 
validity. Fear is static— a response to some definite peril, anxiety 
fluctuates— the danger is at one moment terrifyingly real; at the 
next, only a foolish foreboding. Thus the man who receives an 
authoritative diagnosis of a heart lesion and a clear explanation of 
its prognosis will suffer fear, in contrast to the man who is repeatedly 
reminded by precordial pains tliat he may have heart trouble but 
who refuses to consult a physician to learn the truth. The former 
patient, however, grieved he may be, will not have the severe 
neurasthenia which the latter is likely to suffer. Such uncertainty 
invites a ceaseless mental struggle to disprove the existence of the 
thing dreaded in the face of repeated intimations of its reality. 
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“Worry” also implies uncertainty. But one worries about things 
the nature of which is understood, while one may be anxious without 
recognizing the cause for the emotion. Anxiety then is equn alent 
to fear with the modification of uncertainty and incomplete con- 
sciousness of the offending stimulus. 

It is upon these elements of uncertainty and vagueness that the 
characteristic nervous symptoms appear to depend. Examples of 
the distress produced by uncertainty are innumerable— in mythology 
literature, history and everyday life. Wherever hope alternates 
repeatedly with despair, or fear with a sense of security, one notes 
this special type of suffering. The technique of torture nowhere 
achieves such perfection or refinement as where this form of mental 
pain is inflicted. It was the favorite tool of Torquemada. One 
thinks of such literary examples as the punishment of Tantalus 
(from which is derived the word “tantalize”), the ingenious venge- 
ance of Morgan Le Eay in Mark Twain’s “Connecticut Yankee” 
and most striking of all in its keen psychologic insight, Maupas- 
sant’s story, “Useless Beauty.” One may recall the well-known 
fact that during the war the soldiers suffered not so much from the 
fear of the enemy’s attack as from the agonizing tension of awaiting 
the offensive that might begin the next minute or the next month. 
The effectiveness of the feint, both in war and with the pugilist, 
lies in the devastation which wearying uncertainty produces upon 
the morale of the opponent. Indeed one may make a general 
statement that suffering is never so unbearable as when it is pro- 
longed and accentuated by the repeated access of hope. 

In this connection we must refer, at least briefly, to the subject 
of mental conflict. All human activities and desires spring from 
an urge to gratify three major desires or instincts. These are 
concerned respectively with (1) our personal welfare, (2) reproduc- 
tion and (3) the welfare of the social group to which we belong. 
Unhappily, the measures that would best serve any one of these 
aims is often at odds with the attainment of the other two. Thus 
there must be a continual curbing of each desire bj"^ the requirements 
of the others. 

In this sense man serves three masters, or, to change the figure, 
he is harassed by the craving to possess both the penny and the 
cake. Frequently the decision cannot be readilj'^ made and the 
wavering impasse between alternatives constitutes the substance 
of conflict. It is to be emphasized that conflict is not a definite 
final obstruction to fulfillment of a desire. It is rather a state of 
indecision as to which craving is to be satisfied and which, abandoned. 
A frank failure of gratification is, of course, painful— an injury to 
ourselves (physical, financial, and so forth), the loss of a desired 
failure to conform as a unit of the herd (for example, 

. Y'ithout a Country”)— but, severe as such pain may be. 

It is of relatively short duration. 
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Conflict is capable of indefinite prolongation. Tbis is a feature 
essential to the maintenance of a neurosis. Of course the struggle 
could be ended by abandoning either alternative but the prospect 
of a painful sacrifice usually leads one to defer such a step— espe- 
cially since an uncertain hope deludes one into believing that it may 
perhaps be unnecessary. Moreover, where the elements of the 
conflict are not clearly formulated in consciousness they are not 
accessible to such direct handling. The function of the psycho- 
therapist is chiefly to bring them vividlj'^ before the patient and often 
to show him that the sharp brief pain is easier to bear than the 
nagging distress of indecision. It is the realization of this which 
sometimes causes the hunted criminal to surrender himself that he 
may escape the prolonged threat against his freedom. The contrast 
between the two forms of suffering is like that between the sting 
of a bee and the harassing annoyance of a swarm of mosquitoes. 

As a clinical example let us picture 2 hjqiothetic cases each pre- 
senting interference with sex desires. In the first an organic impo- 
tence, as from castration, develops. Once this has been accepted 
as an immutable fact there is a strong possibility of resignation, 
adjustment and even contentment. The second individual fails 
to gratify his erotic desires because it would necessitate sacrificing 
certain things that he cannot lightly put aside— his sense of moral 
integrity, his financial security, his job as a school teacher, his 
health (fear of venereal disease) and so forth. The mind of this 
man is likely to continue in a state of indecision, of tension, of uncer- 
tainty, until he can bring himself to abandon one or the other group 
of desires. This is tj^iical of the usual conception of conflict— 
that is, of desire and counter-desire. 

The word “conflict” may be conveniently extended, however, 
to include cases in which the prospect of gratification is potentially 
obstructed by something we dread without being entirely certain 
of its existence— that is, illness (physical, mental, sexual); occupa- 
tional or social incapacities. As in true conflict, these dreads do 
not compel the abandonment of a goal but permit continued effort 
while fear of failure repeatedly alternates with optimism. Here 
there is a back-and-forth struggle between the poles of hope and 
discouragement while in classical conflict it is between opposed 
desires. (It is to be understood that “desires” includes the craving 
not merely for concrete things and activities but also for the attain- 
ment and retention of such things as health, prestige, self-esteem, 
and the like. The ordinary cases of neurosis more often depend 
upon reaction to threats against these things than upon the spec- 
tacular and unusual complexes which, because they are spectacular 
and unusual, occupy the more prominent place in the literature.) 

The thought of being baffled in attaining such a desire produces, 
at least in miniature form, all the unpleasant emotional sensations 
that would accompany actual failure. When we consider the possi- 



darmstadter: emotional disturbances 333 

bility of interminable repetitions of such an emotional trauma, we 
can understand the reason for the protracted cat-and-mouse play 
of suffering in anxiety states. 

The dilemma of uncertainty wages back and forth like a battle. 
The damage at any one' moment is small; its devastating effect 
depends upon the prolonged, insidious bombardment of minute 
emotional injuries and the tremendous expenditure of mental effort 
upon the unavailing struggle. This accounts in part for the exliaus- 
tion that is so prominent in neurasthenia. But there are other 
reasons for this fatigue. In any effort the associated interest or 
advantage is very potent in lessening the weariness. The neuras- 
thenic, however, has very little interest in ordinary activities. 
The warring elements of the conflict so completely usurp the focus 
of attention that all else is relegated to the periphery. The routine 
of the day— “dreary, flat, stale and unprofitable”— is approached 
as something that somehow’^ or other must be gotten over with. 
This perhaps explains the greater depression in the morning or at 
the beginning of a task. 

Certainly, this is not physical fatigue. The patient may become 
intensely tired with one type of -nmrk while another, demanding 
many times the energy output, occasions no discomfort. Such 
“selective” fatigue is likely to occur when the work is at variance 
with the worker’s tastes or ambitions. This is a common conflict- 
economic necessity versus the desire for a more dignified or pleas- 
ing occupation. There are other cases 'U’-here, although the work 
is pleasing, the worker fears that he may be incapable of succeeding. 
With such lack of confidence he dreads to make any trial lest failure 
should confirm his doubts. Such people seem to prefer a state of 
anxious ignorance to one of certainty. 

Occasionally some special experience may have unpleasantly 
conditioned an activity. 

A 'tt'onian complained of rapid exliaustion ■whenever she attempted to 
walk or to talk. Some months pre'viously she had learned that she had 
hypertension. In her mind this amounted to a threat of apoplexy and any 
exertion or excitement might precipitate this mishap. Of course, these 
facts were not mentioned spontaneously. The intolerable thought of a 
stroke had been quickly suppressed but the association of this with physical 
exertion (that is, walking) and 'with excitement (that is, conversation) had 
caused the emotion to be attached to these activities. This fear was mani- 
fested as fatigiie. It is interesting to note that this woman, who tired almost 
immediately in social conversation, was able to talk uninterrupted^’’ for 
one-half hour (I timed her) while describing her symptoms. 


Anyone is likely to grow' disinterested and tired in an efl’ort that 
does not offer a reasonable prospect of being successful. The most 
fatiguing task that I encounter is the treatment of a certain hysteri- 
cal patient who, I feel, is determined not to be relieved (deprived?) 
of her symptoms. 
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Generalizing then: such a fatigue is really the expression in con- 
sciousness of a lack of desire for an activity or a positive distaste 
or fear of it. To fear to do a thing is to wish not to do it, and 
to be indifferent or uninterested is only a lesser degree of the same 
disinclination. It is significant that the words "tiresome” and 
“wearisome” have come to mean “boring” and “uninteresting.” 

For explanation of other nervous sjnnptoms we may likewise 
refer to anxiety with its conflict of mutually obstructive desires 
or its futile interplay of hopes and fears, and to the manner in which 
it usurps the center of attention. It almost seems a paradox to 
say that one is not fully conscious of a disturbance which so fills 
this field. But, to take as an example a person influenced by a 
broad inferiority feeling, we find that the feeling itself is not 
expressed in consciousness because it has been buried beneath a 
mass of counter-ideas. The subjeet is constantly and avidly seizing 
upon ever^’- incident that will raise his self-esteem and is striving 
to turn his back upon everj'-thing that might arouse the intolerable 
self-dissatisfaction. It is this effort to establish his personal worth 
that most strikingly identifies the sufferer of the inferiority complex, 
A setback, a mere word of discouragement may suffice to re-animate 
this complex in its shallow grave and the sufferer must again accu- 
mulate every shred of evidence of his superiority to escape the 
torment. With such an individual the struggle may be endless 
and the very core of his mental life may be the scene of repeatedly 
frustrated efforts to lay a ghost. With this as the only thing of 
real importance, it is not surprising that there should be a loss of 
interest in other matters. A host of symptoms take origin from 
this. Without interest there is difficulty in concentrating the atten- 
tion. Since we remember things in proportion to the degree with 
which we give them our undivided attention, the poor memory of 
neurasthenia follows as a corollary. 

Likewise, where the sphere of interest is so constricted there 
must occur a tendency to withdrawal from externals and from social 
contacts. Here, however, there may be a more specific factor— 
the self-protective avoidance of any contact with the environment 
in which there is possibility of defeat. 

The irritability of the neurasthenic is the same as the response 
of the animal or child that is teased or of any of us when repeatedly 
frustrated. It is curious that the reaction seems to bear little 
proportional relation to the importance of the obstructed effort. 
The cross-word puzzle and the game of solitaire that come just 
short of solution, the ligature that repeatedly slips, the columns of 
figures that persistently refuse to balance, the street noises that 
prevent our concentrating, all produce a markedly disagreeable 
mood. Many will experience under such conditions a peculiar 
head discomfort, confusion, and a tremulous musele tenseness. 
We must also remember, among the causes of this irritability, the 
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childish tendency to shift to the outside world the blame for inner 
distress and dissatisfaction. The onlooker at the card game annoys 
us but never so much as when the game is going unfavorably. 
Anyone, introspecting honestly, will occasionally detect himself in 
the act of “kicking the cat.” We feel that if other people are not 
to blame they somehow ought to be. 

The mental confusion and turmoil are the experience of anjmne 
who is repeatedly frustrated. The indecision that characterizes 
anxiety is essentially such a frustration. The fact that the elements 
of the conflict are not recognized does not clarify the mental response. 
One does not “halt between two opinions.” One chases back and 
forth without achieving a decision until the bafiling futility of the 
effort renders all activity frantic and incoherent and formless. 
The “headache” and unusual head sensations are recognized by 
many normal people as concomitant to stress and anxiety. This 
is typifled by the “stock-market headache.” 

The cause of the tremor is manifold. The phase signiflcant at 
this point is that a perverted emotional response— the motor set 
of tense, expectant readiness for a biologic defence reaction but 
illustrating in its very unsteadiness the uncertainty of the stimulus 
that evokes it. 

It would be presumptuous to try to explain all the manifestations 
of neurasthenia. Here the attempt has been to indicate that the 
more characteristic sjonptoms may be accounted for on a purely 
psychogenic basis and through the agency of mental mechanisms 
that are relatively simple. 

Summary. The foregoing discussion attempts to explain neuras- 
thenia as the emotional reaction of anxiety. Conceiving anxiety 
to be fear plus an element of uncertainty, we find that those symp- 
toms referable to functional visceral disturbances correspond closely 
to the normal biologic response in fear states. Since in the neuras- 
thenic the cause for such fear is subconscious, the true nature of 
these visceral sensations is not understood and they are interpreted 
as sj^ptoms of disease. Moreover, the patient is unable to dispose 
of such subconscious fears by rational handling and the neurosis 
is thereby perpetuated. 

The attendant uncertainty gives rise to a ceaseless mental struggle 
to solve a problem, even the nature of wliich is not clearly known. 
This futile back-and-forth play of thought preempts the field of 
attention and renders all else unimportant and without interest. 
The disinelination for ordinary activities is interpreted as fatigue, 
while the intellectual disinterest leads to failure of concentration, 
and hence of memory. Tremor and restlessness are the motor mani- 
festations of uncertainty of purpose and lack of mental repose. 
Such manifestations are felt as transient episodes by normal people 
wlien facing, consciously, a complicated or baffling problem. It is 
only when the cause for these disturbances is unknown that they 
are interpreted as abnormal. 
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In the dietarj'' treatment of obesity as described ' by Strang, 
McClugage and Evans, ^ a markedly deficient caloric intake was 
maintained for months without clinical evidence of starvation. In 
the planning of this diet, thought was directed toward the adminis- 
tration of the protein requirements of the body in order to avoid 
the depression of metabolism which accompanies a lowering of the 
nitrogen exchange. The nitrogen studies which were made during 
the reduction of 5 patients, each more than 70 per cent above the 
ideal weight at the beginning are described in this paper. 

Methods.— The patients were studied under the rigid technique 
of the metabolic division of the hospital for from forty-three to 
two himdred and sbctj’'-five days. The periods of observation are 
divided into: (1) Prelhninary; (2) low carbohj'-drate; (3) increased 
carbohydrate. During the preliminary period the patients ate as 
they wished. The reduction period was divided into the low carbo- 
hydrate, in which the least possible carbohydrate was given, and 
the final period, in which the carbohydrate was increased by approxi- 
mately 20 gm. 

The nitrogen intake was calculated from the food tables of 
Atv’ater and Brj’^ant.^ The nitrogen output of the urine was deter- 
mined on a portion of the total mixed specimens of a week. The 
figures recorded represent the total nitrogen of the mixture divided 
by the number of days, that is, the average daily nitrogen for the 
designated period. The nitrogen content was determined by the 
macro-Kjeldahl method on duplicate 5-cc. samples in all cases 
except for the first seven weeks on Patient 4 and the first ten weeks 
on Patient 5. In these 2 instances micro-Kjeldahl determinations 
were done in duplicate on 1 cc. of a 1 to 20 dilution of the daily 
urines, and the recorded values are the averages of the daily deter- 
minations for the respeetive periods. Short periods are present in 
Cases 1, 4 and 5, for which the urine values are not available. 

The feces nitrogen was found by the macro-Kjeldahl method upon 
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aliquot portions of the mixed stool for each week on Patients 1, 2 
and 3. On Patients 4 and 5 analyses were performed upon only two 
representative weeks. We have used arbitrarily the value of 1 gin, 
nitrogen per day throughout on both of these cases because this 
value appears reasonable in view of the analyses made and in view 
of the detailed observation made upon the other patients. The 
error thus introduced is relatively small and tends to increase slightly 
the figures for the total nitrogen output. 

Results. Preliminary Period. During the preliminary period, in 
which 4 patients were observed for an average of five days, the freely 
selected intake averaged 69 gm. of protein, 235 gm. of carbohydrate 
and 128 gm. of fat. It will be noted that of the 2400 calories 
ingested, 11 per cent came from protein, 39 per cent from carbo- 
hydrate and 50 per cent from fat. For each gram of protein there 
were 3.4 gm. of carbohydrate. The protein fraction corresponds to 
approximately 0.4 gm. of protein per kg. of the actual weight of 
the patients. However, on the basis of ideal weight, 69 gm. repre- 
sents 1 gm. per kg. The nitrogen content of the diet as__estimated 
from the food tables is 11.1 gm, per day. The data are summarized 
in Table I. 

The total nitrogen output averaged 10.9 gm. a day when the 
estimated value for the feces nitrogen of 2 patients is included. 
Patient 4 showed the only marked variation from the average out- 
put, However, the inclusion of this output, 14 gm, per day, elevates 
the average by only 10 per cent. 

The average figures for nitrogen equilibrium suggest that these 
patients were on the whole nearly in nitrogen balance. The period 
of observation, five days, was too short for the mergence of the 
daily swings of intake and output into consistent averages. Patient 
4, for example, appears to have lost 3.7 gm. of nitrogen per day for 
six days, while Patient 5 gained 5.2 gm. per day for four days. 
These extreme values would probably have leveled off in longer 
periods of observation. All of the patients lost weight in this 
period, which indicates a submaintenance caloric value of the diet. 
The approximate correspondence betu^een the nitrogen intake and 
output shows that protein tissues were not lost. 

The level of nitrogen metabolism which was observed in these 
patients falls well unthin the limits which have been reported for 
normal persons. Denis and Bergstrom^ found a total protein 
metebolism of approximately 1.1 gm. per kg. of body weight, or 
0.17 gm. of nitrogen per kg. in 233 normal young males. Beard,^ 
obtained almost identical figures from 400 analyses. Our patients, 
who were securing a slightly submaintenance diet, were operating 
at a level of 0.064 gm. of nitrogen per kg. of actual weight, which 
is, ho^^e^ er, 0.16 gm. per kg. of ideal weight. These observa- 
tions indicate that there is no fundamental depression of protein 
metabolism which is characteristic of obesity. 
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Lolo Carbohydrate Period. During the second period of observa- 
tion, which lasted thirty-nine days, the diet which was ordered 
provided 66 gm. of protein but no carbohydrate or fat other than 
that which was inseparable from the protein or vitamin ration. The 
actual diet eaten averaged 59 gm. of protein, 10 gm. of carbohy- 
drate and 7 gm. of fat. The total caloric value was 336 calories, of 
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Chart I. — Average daily nitrogen exchange recorded by weeks of dietary periods. 

which 70 per cent were given as protein and only 12 per cent as 
carbohydrate. For each gram of protein there was but J gm. of 
carbohydrate. The slight depression of the ingested protein below 
that desired is attributable to the fact that none of the patients 
was able to eat the entire protein ration after the first few weeks. 
The 59 gm., however, corresponds to slightly less than 0.4 gm. of 
protein per kg. of actual weight, but to 0.9 gm. per kg. of ideal 
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weight. The estimated nitrogen content is 9.4 gm. Table II sum- 
marizes the data of this period. 

The output of nitrogen averaged 11.4 gm. per day for the entire 
period. It will be noted from the observations for the weekly 
periods which are detailed in Table III and plotted in Chart I, 
that the output was not uniform throughout the dietary period. 
During the first three weeks, in one case six weeks, the output is 
greatly increased. In general, there is a tendency toward a marked 
preliminary increase in output which is followed by a return to 
almost the original level. 

During the second period all of the patients were in negative 
nitrogen balance. The average loss was 2.0 gm. per day, A portion 
of the loss is due to a decrease in nitrogen intake. In fact, in 
Patient 1 the negative balance during the last five weeks is attribu- 
table almost entirely to this factor. The principal feature, however, 
is the excessive output early in the period. Losses of 3 to 6 gm. a 
day are characteristic of the first two weeks, folloudng which the 
output remained but slightly above the intake. Patient 2 lost 
more than 2.5 gm, for six weeks, with a maximum loss of 5.7 gm. 
per day in the second week. In Patients 4 and 5 the output fell 
below the intake after the fourth week, thus producing a positive 
balance. 

The average level of nitrogen metabolism, 0.17 gm. per kg, of 
ideal weight, is but slightly above the corresponding figure for the 
preliminary period. The ratio of nitrogen output to ideal weight is 
used in preference to that for actual weight, as it provides a better 
basis for comparison of the different periods. The ratio of nitrogen 
exchange to kilograms of actual weight for this period is 0.077. In 
view of the continuous loss of weight, this figure is based upon the 
average weight for the period. The numerical increase as compared 
to the corresponding figure for the earlier period, 0.013, is due to 
the diminution in weight as well as to the slight rise in nitrogen 
level. In the early weeks, however, the nitrogen level was consid- 
erably elevated, the maximum observations being in Patient 2, 
whose average output for six weeks was 0.21 gm. per kg. of ideal 
weight with the highest value, 0.24, in the second week. Following 
the initial elevation of nitrogen level, all cases showed a return to 
approximately the initial level. In only 2 cases was it significantly 
depressed. 

Increased Carbohydrate Period . — The final period of dieting, 
averaging one hundred and one days, was characterized by the 
addition of approximately 20 gm. of carbohydrate to the diet. The 
figures for actual intake were protein, 61 gm., carbohydrate, 29 gm., 
and fat, 9 gm. Of the total calories, 444, only 55 per cent were now 
derived from protein, while 26 per cent were from carbohydrate. 
The increase in carbohydrate changed the ratio of carbohydrate to 
protein to 4 gm. of carbohydrate per gm. of protein. The greater 
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palatability of tliis menu enabled the patients to approach more 
nearly the desired 66 gm. of protein or 1 gm. per kg. Due to the 
lowered average actual weight of this period, the ratio of protein to 
kilograms of actual weight becomes 0.5, while the ratio based upon 
ideal weight remains slightly aboi^e 0.9. The calculated nitrogen 
content of this diet was 9.7 gm. per day. The summary of the data 
for this period appears in Table IV. 

The nitrogen output averaged 9.8 gm. per day for the entire 
period. Attention should be called to the use of the value 1 gm. 
for the estimated fecal nitrogen for the entire period in Patients 4 
and 5, This is undoubtedly a maximum value, but places the 
probable error in the direction of a nitrogen loss. The dependent 
statements regarding nitrogen balance are, therefore, conservative. 
As m the loiy carbohydrate period, the nitrogen output was not 
uniform from week to week, variations as great as 3 gm. per day 
being noted between successive weeks. (See Table III and Chart I.) 
A suggestively c 3 ^clic character of these fluctuations appears in 
those having a prolonged stay. Patients 1, 4 and 5. It is important, 
however, that the average nitrogen output did not drop appreciably 
after one hundred and twenty to two hundred days on 450-caIorie 
diets. 

The balance between intake and output in the third period was 
maintained in a most unexpected degree. For one hundred and 
one days there was an average loss of only 0.1 gm. a day. The 
purposeful use of 1 gm. for the feces nitrogen equivalent in 
Patients 4 and 5 is responsible to a large extent for this apparent 
loss. A phenomenon which wms observed repeatedly on each of 
the long term patients is tlie apparent storage of nitrogen for 
periods of two to eight weeks, during which the patients consistently 
lost weight. The remarkable constancy of the nitrogen intake 
emphasizes that these fluctuations in balance depend upon variations 
in output. In spite of the fluctuations from week to week, it is 
worthj'’ of emphasis that the figures for the entire period show but 
slight loss. In fact, these patients lost certainly less than 10 gm. of 
nitrogen in three montlis while at the same time tliey lost 21.6 kg. 
in weight.^ In view of the marked loss of nitrogen which was 
observed m each patient at the outset of the low carbohydrate 
regime, an attempt was made on one patient. No. 3, to avoid this loss 
bj’^ passing directlj'^ from the preliminary period to the increased 
carbohj’^drate period. Nitrogen loss was not prevented, but the 
total loss was not so great as in the other patients. The fact that 
this patient was in nitrogen balance after onlj’’ two weeks does seem 
significant. 

The level of nitrogen metabolism, 0.15 gm. per kg. per day, is not 
great).!' depressed b.v rigid dieting of tins tj’pe, even after periods 
of six to nine months. The average drop in alisolute nitrogen 
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exchange is 10 per cent as compared witli the preliminary period. 
In comparison to actual weight, the ratio of nitrogen to body weight 
becomes 0.072, due to the marked drop in the average weight. The 
nitrogen level, however, fluctuates greatly from week to week, the 
extremes being found in Patients 1, 4 and 5. Patient 1 showed 
minimum values of 0.12 in the first and nineteenth weeks and a 
maximum value of 0.20 in the twenty-fifth week. The lowest level 
in Patient 4, 0.11, occurs in the fourteenth week and the maximum, 
0.16, in the eighteenth. Patient 5 reached the lowest level, 0.10, 
in the fourth, twelfth and sixteenth weeks and the highest, 0.15, 
in the seventeenth. The fluctuations in nitrogen level are not 
isolated “sports.” An examination of the nitrogen curves shows 
a definite tendency toward maximum-minimum cycles of four to 
eight weeks’ duration. The true significance of these cyclic varia- 
tions is not apparent, but they appear to be unrelated to nitrogen 
intake or to variation in the rate of weight loss. The high level of 
nitrogen metabolism in Patient 1 during the last five weeks is not 
explained. The possible relationship of this phenomenon to aplastic 
operation in the thirty-second week is problematical. 

Summary. 1. Intake. The protein intake of 5 obese patients 
on a freely selected diet which was almost adequate in calories 
corresponded to approximately 1 gm. per kg. of the ideal weight 
of these patients. During the second period, that of the reduction 
diet with low carbohydrate, the intake fell to 0.9 gm, due to the 
monotony of the diet, in spite of efforts to maintain the intake of 
1 gm. per kg. By the addition of 20 gm. of carbohydrate to this 
reducing diet, a much more palatable menu was designed and less 
difficulty was experienced in maintaining a protein intake of slightly 
better tlian 0.9 gm. per kg. for period of six to nine months, although 
the calorific value of this diet remained below 450 calories per day. 
It is worthy of note that the diets employed were in no sense high 
protein diets, the protein content falling well below the new low 
normal figures of 80 gm. per day (Beard, Denis and Borgstrom). 
The term “ maintenance protein diet” seems more appropriate. 

2. Output.— The nitrogen output essentially paralleled the intake 
in the preliminary period of free choice. With the institution of a 
350-calorie diet, there was a rise in output of 40 per cent u'hich 
lasted for two or three days. The output then dropped rapidly, 
but remained slightly above the initial level throughout the second 
period (Table III). Upon the addition of 20 gm. of carbohydrate 
to^ the diet in tlie third period, the nitrogen output reached the 
initial level or fell below it. Although tlie actual daily output varied 
as much as 20 to 30 per cent from the average throughout the third 
period of seventeen to twenty-eight weeks, the average output for 
this entire period was only 10 per cent below the earlier periods. 

3. /?o?o?!cc.— Balancing the intake and output of nitrogen for the 
three periods reveals certain important facts. Although the pre- 
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liminary period Avas too brief to permit nitrogen stabilization, these 
patients were essentially in balance at 11 gm. of nitrogen on a 2400- 
calorie diet. 

At the outset of the second period a marked loss of body nitrogen 
- occurred due to the increased output. The average loss was 2.0 gm. 
per patient per day, or 78 gm. per patient for the period. Since the 
4 patients who were studied lost an average of 15.7 kg. of body 
weight in the thirty-nine days, this 78 gm. of total nitrogen lost for 
the same period indicates a small but appreciable loss of body 
nitrogen. That this loss is of little praetieal significance is suggested 
by a comparison with the nitrogen loss of the undernourished 
patients of Benedict as analyzed by Lusk.® Benedict’s men lost 
65 gm. of nitrogen and 4.5 kg. of weight in tliree weeks on a 1375- 
calorie diet. On the basis of Lusk’s figure, 1 kg. of body weight 
contains 30 gm. of nitrogen, those subjects lost 2 kg. of protein tissue. 
Expressing these facts in another way, Lusk finds that they lost 
3.2 per cent of the total body nitrogen, but 6.5 per cent of the total 
body weight. 


Table A^— Nitrogen and AA'^eight Loss in Undernourished and in Reduction 

Patients. 



Under- 

nourished.* 

Period II. 

Period III. 

Duration, weeks 

3 

5^ 

14J 

Diet, calories 

1375. 

336. 

444. 

Daily nitrogen output, gm 

11.3 

11.4 

9.8 

Daily nitrogen loss, gm 

3.1 

2.0 

0.1 

Total nitrogen loss, gm 

Estimated initial body nitrogen content, 

65. 

78. 

10. 

gm 

2037. 

1970. 

1980. 

Reduction bod 3 ’’ nitrogen, per cent . 

3.2 

3.9 

0.5 

Initial body weight, Idlo 

67.9 

159.2 

143.8 

Ideal body weight, kilo 

• • • « 

65.6 

65.9 

Body weight loss, kilo 

4.5 

15.7 

21.6 

AVeight loss (initial body weight), per cent 

6.5 

9.8 

15.0 

AA’eight loss (ideal body weight), per cent 
= Eusk.s 

— 

24.0 

32.0 


In the development of a comparable statement for our patients, 
we have employed the ideal weight as indicative of the minimal total 
nitrogen content of the body. The 78-gm. nitrogen loss in five and 
a half AA'eeks of this second period corresponds to less than 3.9 per 
cent of the total body nitrogen. Of equal significance, however, 
is the fact that this loss accompanied a loss of body weight equivalent 
to 10 per cent of the actual weight, but to 24 per cent of the ideal 
weight. 

Throughout the third period it was observed that the patients 
were practically in nitrogen balance, as sIioaati by the average figures. 
At this time, however, a new phenomenon appeared in the form of 
successive periods of loss and gain of nitrogen, but such that at the 
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end of six to eight week cycles there was no appreciable alteration 
of the total nitrogen content of the body. The full significance of 
this phenomenon is not apparent, although it is conceivably related 
to the well-knovm temporary protein storage mechanisms. A com- 
parison of the figures for the whole one hundred and one days of 
this third period of reducing diet vdth increased carbohydrate with 
those of Benedict, as above, shows even more striking results (Table 
V). Our patients, on diets of approximately one-third of the 
caloric value of Benedict’s, lost but 10 gm. of nitrogen in fourteen 
and a half weeks. This loss is 0.5 per cent of the estimated total 
body nitrogen; and is to be contrasted with the 21.6 kg. of total 
weight loss or its equivalents, 15 per cent of the actual weight and 
32 per cent of the ideal weight. Such ratios suggest that relatively 
little body protein was lost by our patients in the third period. 

The fluctuations in nitrogen balance which have been observed 
in the successive dietary periods may be in part explained as depen- 
dent upon two factors. With the abrupt institution of the low 
carbohydrate diet at the outset of Period 2, an appreciable amount 
of protein was required for its antiketogenic properties. Upon the 
adaptation of the body to its new energy supplies, this factor 
diminished rapidly. Subsequently, the maintenance of balance 
appears to depend upon the ingestion of adequate nitrogen (Period 
3). The increase of carbohydrate in the diet from a ratio of 1 gm. 
to each 6 of protein to 1 gm. for each 2 of protein permits the 
development of a more palatable menu and, therefore, the desired 
protein intake while increasing the caloric value only 100 calories. 

4. Level. The level of nitrogen exchange at which these patients 
operated at the onset, 0.16 gm. of nitrogen per kg. of ideal weight, 
does not differ significantly from the figures of Beard and Denis and 
Borgstrom for normal persons. With the institution of the 350- 
calorie reduction regime, a 30 to 40 per cent increase in nitrogen 
metabolism occurred which was followed in most cases bj"^ a rapid 
return to normal (Table III). The suggestion is offered that this 
phase represents a period of readjustment of tlie body to its major 
sources of energy supply, during which much protein was utilized 
for its antiketogenic properties. Following this readjustment, the 
organism appears to function at approximately the initial level of 
0.16 gm. of nitrogen per kg. of ideal body weight. In view of the 
marked loss of weight which took place during this 350-calorie diet 
Ijeriod, ^ this ^ observation indicates the absence of physiological 
starvation with its concomitant depression of nitrogen metabolism. 
Tlie numerous investigations of starvation which are described at 
length by Lusk® show characteristically prompt depressions of 
nitrogen level amounting to 30 per cent or more in short experiments 
and to 50 and SO per cent in those running from three to four weeks, 
Ihc increase in the diet of our patients to 450 calories by tlie addi- 
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tion of 20 gm. of carbohydrate had little influence upon the level 
of nitrogen exchange. TVo patients, Nos. 4 and 5, did reduce their 
metabolic level, giving averages of 0.13 and 0.12 respectively for the 
third period. The average of all patients, however, is reduced to 
only 0.15, which is but slightly below the levels of the flrst and second 
periods. 

In the comparison of the average levels of nitrogen metabolism 
for such a short series, reservations must, of course, be made for 
the unweighted influence of certain variant data upon the average 
flgures. Patients 2 and 3, for example, were omitted from Periods 
1 and 2 respectively, which prevents direct comparison of the weight 
averages. The high nitrogen level of Patient 4 in Period 1 and of 
Patient 2 in the second period tend to elevate the average values 
of these periods. In the latter case this single high figure is to a 
large extent responsible for the apparent increase in output for the 
period. In addition to these examples we have to consider in the 
third period the high level of Patient 3 which influences the average 
unduly. It may be recalled, furthermore, that the two-week period 
of nitrogen readjustment and loss took place in this case in the third 
period in contrast to all other cases. Finally, the inclusion of the 
short-term patients. No. 3, and more especially No. 2, elevates 
artificially a properly weighted average for the nitrogen level of 
Period 3. In view of the fact that the average of the nitrogen levels 
of only the 3 long-term patients is 0.14 as contrasted to 0.15 
for the entire group, it would appear that the use of unweighted 
averages produces errors of degree rather than of direction of change. 
In general, it seems that a dietary regime of this type can be con- 
tinued for six to nine months without a serious depression of nitrogen 
exchange below the initial level. 

Conclusions. 1. The level of nitrogen metabolism in obese 
patients does not differ from that of normal persons. 

2. The rapid reduction of weight of these patients by a “ mainte- 
nance protein diet” produces only a slight depression in nitrogen 
level even after seventeen to twenty-eight weeks. 

3. During the early weeks of rigid dieting patients lose body 
nitrogen to the extent of 3 to 6 gm. per day before the reestablish- 
ment of nitrogen equilibrium. 

4. The total loss of nitrogen in the period of negative balance 
amounts to less than 4 per cent of the total body nitrogen. 

5. The early loss of nitrogen is associated with a marked rise in 
nitrogen output, possibly due to the use of protein for its antiketo- 
genic properties. 

6. Obese patients may be maintained in nitrogen balance at 
normal levels, but in negative carbon balance on diets containing 
350 to 450 calories, provided that the protein intake of 1 gm. per kg. 
of ideal weight can be maintained. 
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7. The maintenance of protein intake can be more readily secured 
by feeding diets containing ^ to ^ gm. of carbohydrate for each 
gram of protein than by lower ratios. 
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CREATlNIN EXCRETION IN ABNORMAL STATES OF NUTRITION. 
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(From the Aledical Service and the Institute of Pathology of the W'^estern Pennsyl- 
vania Hospital, Pittsburgh, Pa.) 


The generally accepted conception of the metabolism of creatinin 
holds that urinary creatinin is a product of muscle metabolism and 
is an index of muscle mass and efficiency. This paper reports 
observations on the creatinin excretion of 5 obese patients and 5 
patients of subnormal weight during dietary correction with special 
reference to possible alterations in their muscle mass. Four normal 
individuals are included as controls. 

The investigations of creatinin metabolism which led to the 
development of the current theories were inaugurated by the intro- 
duction of the colorimetric method of analysis of Folin in 1904.^ 
Shortly thereafter Folin" showed that the excretion of creatinin on 
a meat-free diet was constant for the individual and totally inde- 
pendent of the other elements of nitrogen metabolism. This work 
has been repeatedly confirmed. Variations among individuals are 
dependent largely, but not wholly, on variations in body weight. 
To demonstrate this relationship, Folin^ calculated the number of 
milligrams of creatinin eliminated per Idlogram of body weight. 
Shaffer^ called this expression the “creatinin coefficient” and sub- 
stituted, in the expression, the number of milligrams of creatinin 
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nitrogen for the number of milligrams of creatinin. It is in these 
terms that it is now usually expressed. 

The creatinin excretion is influenced by diet, but for the purpose 
of this study this is not an important factor. The amount of cre- 
atinin, per se, found in foodstuffs is negligible. Benedict and Oster- 
berg^ and Chanutin® have proven the conversion of creatin into 
creatinin and the direct influence of creatin ingestion on creatinin 
excretion. Creatin is found in meats in quantities varying from 
0.2 per cent to 0.5 per cent but is negligible in other foodstuffs. 
Ringer and Raiziss*^ demonstrated that a low-protein, meat-free 
diet over a period of several months would result in a gradual and 
steady decline in creatinin excretion not dependent upon variations 
in body weight. Starvation experiments have consistently shown 
a progressive loAvering of creatmin output at a rapid rate.^ 

Other factors influencing the excretion of creatinin are age, sex 
and muscle mass and efficiency. Repeated observations® have 
shown the creatinin excretion to be at a low level during the early 
weeks of life and to increase to reach a constant level at about the 
time of puberty. In general, the excretion of women is lower than 
that of men. The average of the coefficients found by a group of 
investigators® was nine for men and six for women. This lower 
figure in women was considered by Shaffer to be not an effect of sex 
itself but rather of a greater proportion of adipose tissue and of a 
lower muscular development. This view is supported by the work 
of Tracy and Clark® and of Hodgson and Lewis^® showing that the 
creatinin coefficients of women trained in physical education corre- 
spond to those of men. 

jMyers and Fine'^ and Palladin*® have shovm a direct relationship 
between the creatinin coefficient and the total body creatin in the 
individual and in the species. Since muscle creatin comprises fully 
9S per cent of the total body creatin^® urinary creatinin becomes, 
for practical purposes, an index of muscle creatin or of muscle mass 
and the creatinin coefficient an index of muscle mass as related to 
body weight. 

The studies here reported were made on patients who were under 
observation on the metabolic pavilion of the hospital for periods 
varying from sixteen to one hundred and thirty-three daj^s. Four 
of 5 obese patients studied were normal except for their excess 
weight. The fifth patient in this group exhibited a mild, uncom- 
plicated diabetes, readily controlled by diet. All were being reduced 
by the method described by Strang, McClugage and Evans.*^ 

The underweight patiente were cases of : (1) Pyelitis; (2) subacute 
bacterial endocarditis; (3) chronic malnutrition; (4) chronic mal- 
nutrition, and (5) convalescent lobar pneumonia and empj-ema. 
This last patient represented, from a metabolic point of view, a 
starvation patient. During the period of observation they were on 
balanced general diets of high caloric values. No restrictions were 
placed upon their dietary. 
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The group classed as "normal” were all within 10 kilos of the 
theoretical ideal weight. One individual within 4 kilos of the ideal 
weight was placed on a balanced maintenance diet. Two less than 
10 kilos in excess of the ideal weight were on the reduction diet. 
The other patient less than 10 kilos below the ideal weight received 
a balanced high caloric diet. 

The creatin content of the diets given was calculated as 0.5 per 
cent of the meat given. On this basis (a liberal estimate) , the creatin 
intake did not in any case exceed 1.2 gm. per day, and it was prac- 
tically a constant factor. 

Twenty-four-hour urine specimens were collected and preserved 
with toluene on ice. During the early period of the observation 
samples of the mixed specimen of the week were analyzed. Later, a 
sample of a single days’ collection was analyzed and the figure used 
as the average for the week. There was no variation in the results 
obtained by the two methods. Creatinin determinations were made 
by the method of Folin.^^ The picric acid used was within the limits 
of purity specified by Folin and Doisy.^® All urine specimens were 
negative for acetone and diacetic acid. 

In one of the obese patients, 4 of 6 observations yielded creatinin 
nitrogen figures between 0.51 and 0.55 gm. per day. Two observa- 
tions yielded outputs of 0.18 and 0.29 gm. per day. The nitrogen 
excretion, weight change and other observations taken at the same 
time showed no such variation.^’’ We are unable to explain the dis- 
crepancy. In all other cases the figures for the average daily cre- 
atinin nitrogen did not vary from week to week more than 0.19 gm. 


Obeso . 
Normal 

Variation 


Table I. 


Creatinin 
nitrogen 
excretion, 
gm. daily. 

0.42 

0.49 

0.07 


Observed 

weight, 

kg. 

137.0 

64.6 

72.4 


The average daily excretion of creatinin nitrogen of the 5 obese 
patients was practically the same as that of the 4 normal indi- 
viduals. (Table I.) The average of the creatinin coefficients 
calculated from these figures on the basis of the observed weights 
was lower than that of the normal individuals. The variation from 
the normals was in inverse proportion to the degree of obesity. 
When, however, the creatinin coefficient was calculated on the basis 
of the ideal weight it was within normal range. (Table II.) Dur- 
ing the reduction of the obese patients by dietary measures alone, 
the creatinin excretion did not decrease in proportion to the loss of 
weight or, which we feel is an important observation, in a manner 
comparable to that seen in starvation, as shown by Benedict and 
Cathcart.' There was no exception to this observation, even in 
one patient reduced 36 kg. in body weight.(Table III.) 
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Table II. 





Obese. 

Normal. 

Average theoretical ideal weight (kg.) 

. 65.4 

62.2 

Average observed weight (kg.) .... 

. 137.0 

64.6 

Average creatinin coefficient ideal weight 

6.7 

7.9 

Average creatinin coefficient observed weight 

3.4 

7.7 



Table III.* 



Period of 


Creatinin N. 

Creatinin N. 

Creatinin N. 

observation. 


excretion. 

excretion. 

excretion. 

weeks. 


daily. 

Cathcart, 1907. 

Benedict, 1915. 

First . 


. . . 0.39 

0.45 

0.50 

Second 


. . . 0.52 

0.38 

0.48 

Third . . 


. . . 0.42 

• • • • 

0.38 

Fourth 


. . . 0.46 

• > • • 

0.34 

Fifth . . 


. . . 0.46 

• > ■ • 

0.33 

Sixth . 


. . . 0.48 



Seventh . 


. . . 0.47 



Eighth 


. . . 0.43 



Ninth . 


. . . 0.39 



Tenth . 


. . . 0.35 



Eleventh . 


. . . 0.37 



Twelfth 


. . . 0.46 



Thirteenth 


. . . 0.35 



Fourteenth 


. . . 0.44 



Fifteenth . 


. . . 0.44 



Sixteenth . 


. . . 0.44 



Seventeenth 


. . . 0.40 



Eighteenth 


. . . 0.44 



Nineteenth 


. . . 0.44 




* The figures in this table are those of a patient reduced 36 kg., and are typical 
of the entire group. The figures of Cathcart and of Benedict are converted to veeklj’’ 
averages for purposes of comparison. 


The average daily excretion of creatinin nitrogen in the 5 patients 
of subnormal weight was decidedly lower than that of the normal 
individuals. (See Table IV.) The creatinin coefficients of these 
patients calculated on the basis of their observed weights was at 
the lower limit of the normal range. Calculated on the basis of their 
ideal weights it was below the normal in direct proportion to the 
degree of undernutrition. (See Table V.) 


T.^ble IV. 

Creatinin N, Observed 

cxerction, weight, 

gra. daily. kg. 


Underweight 0.28 47.5 

Normal 0.49 64.6 

Variation 0.21 17.0 

T.\ble V. 

Underweight. Normal. 

Average theoretical ideal -weight (kg.) .... 03.4 62.2 

.Average observed -weight (kg.) 47.6 04.6 

.Average creatinin coefficient ideal weight . . . 4.4 7.9 

.Average creatinin coefficient observed weight . 6.8 7.7 
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The patient mentioned above as being considered a starvation 
patient showed an extremely low excretion of creatinin nitrogen 
and a low coefficient with a rapid return toward normal, paralleling 
weight gain. (See Table VI.) 


Period of 
observation, 
weeks. 

First 
Second . 
Third . 
Fourth . 
Fifth . 


Table VI. 

Creatinin N. 
excretion, 
gm. daily. 

...... 0.18 

0.21 

0.25 

0.37 

0.37 


Observed 

weight, 

kg. 

46.6 

49.8 

52.5 

55.3 

58.2 


The independence of creatinin excretion from the other elements 
of nitrogen metabolism, which has been reported by others, was 
observed in these studies. There was no relation between the cre- 
atinin excretion and the total urine volume and it was independent 
of the total nitrogen excretion and presence of positive or negative 
nitrogen balance. 

Our findings are in accord with those of previous investigators 
relative to the practical but not absolute constancy of creatinin 
excretion in the individual. The variation from the mean daily 
excretion did not exceed 0.12 gm. in any case. They are also in 
accord with the results reported in the literature of creatinin excre- 
tion in the obese. Clinically our series conforms to the descriptions 
previously recorded as regards the correlation of muscular develop- 
ment and creatinin excretion. Without exception our patients 
exhibiting a high creatinin coefficient were well-muscled individuals 
whereas those exhibiting a low coefficient, as figured on their actual 
but not ideal weight, were either poorly muscled or excessively 
obese. 

Assuming as valid the direct relationship between creatinin 
excretion and muscle mass, our results support the hj^jothesis that 
the excess weight of the obese is due to increase in adipose tissue. 
The fact that they exhibit a normal coefficient when calculated on 
the basis of the ideal weight indicates an essentially normal muscle 
mass. Our results also support the contention that reduction by 
dietary measures occurs chiefly at the expense of fat. As e\ndenced 
by the actual creatinin nitrogen excretion, the muscle mass of our 
patients was unchanged even after the reduction of as much as 79 
pounds of bodj^ weight. The average creatinin nitrogen excretion 
of the obese group was exactly the same for the last week of the 
period of observation as for the first week, in spite of an average 
reduction of 21.2 kilos in weight. (See Table VII.) In each case 
during the latter half of the period of observation the excretion 
averaged from 0.02 to 0.03 gm. lower than during the first half. 

his change is within the limits of error of the method and is not 
significant. 
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Table VII. 

First week. Last week. 


Patient. 

Creatinin N., 
gm. daily. 

Average 
weight, kg. 

Creatinin N., 
gm. daily. 

Average 
weight, kg. 

B. J. . . . 

. . 0.39 

170.3 

0.44 

134.3 

M. F. . . 

. . 0.39 

113.1 

0.49 

103.6 

E. M. . . 

. . 0.46 

144.3 

0.34 

122. S 

M. R. . . 

. . 0.39 

179.2 

0.39 

152.4 

I. F. . . . 

. . 0.55 

145.5 

0.51 

133.4 

Average 

. . 0.43 

150.5 

0.43 

129.3 


Our patients of subnormal weight showed creatinin coefficients 
slightly below the normal individuals. This is not in accord with 
the observations of McLaughlin and Blunt^® on women, or of Wang, 
and others^® and Rougichitch^® on children of subnormal weight. 
These investigators found, in such cases, higher coefficients than in 
corresponding normal individuals. Hunter in referring to their 
work suggests that their findings may indicate the effect of a fat 
deficiency. The low coefficients in our series would indicate that 
these individuals are deficient in muscle mass as well as in adipose 
tissue. During their period of gain in weight, however, they did 
not show a significant increase in creatinin excretion. The average 
excretion for the last week was, in fact, 0.03 gm. lower than for the 
first week. (See Table VIII.) In each case the excretion during 
the last half of the period differed from that of the first half by 
—0.01 gm. to —0.05 gm. creatinin nitrogen daily. These changes 
are not significant. 

Table VIII. 


First week. 


Last week. 


Patient. 

Creatinin N., 
gm. daily. 

Average 
weight, kg. 

Creatinin N., 
gm. daily. 

Average 
weight, kg. 

K. McD. . . 

. . 0.31 

45.1 

0.29 

48.4 

K. A. . . . 

. . 0.34 

41.7 

0.26 

52.7 

L. P. . . . 

. . 0.27 

47.4 

0.24 

58.7 

F. M. . . . 

. . 0.19 

34.9 

0.20 

42.5 

Average . 

. . 0.28 

42.3 

0.25 

50.4 


The case reported in Table VI, that of a man convalescent from 
a protracted course of lobar pneumonia and empyema, who at the 
onset of the observations was extremely emaciated and for our 
purposes a starvation patient, differs from the other 4. The strik- 
ingly low creatinin excretion at the onset vdth rapid rise reaching 
a plateau before his gain in body weight had ceased suggests the 
attainment of the level of creatin saturation in the muscles and also 
a rapid gain in body musculature. This finding indicates that there 
may be a fundamental difference between acute starvation and 
chronic malnutrition. 

The group of “normals” showed no important change in either 
weight or creatinin excretion. Creatinin nitrogen excretion for the 
last week averaged 0.03 gm. more than for the first week with an 
average loss of 1.6 kilos in weight. (See Table IX.) During the 
latter half of the period of observation the creatinin nitrogen excre- 
tion in eacli case, varied from —0.01 to 4-0.04 gm. as compared to 
the first half period. 
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TabxiE IX. 

First week. Last week. 


Patient. 

Creatinin N., 
gm. daily. 

Average 
weight, kg. 

Creatimn N., 
gm. daily. 

Average 
weight, kg. 

H. B. M. . . 

. . 0.54 

75.4 

0.47 

66.5 

S. M. . . . 

. . 0.48 

66.6 

0.47 

64.3 

R. C. . . . 

. . 0.51 

69.9 

0.70 

60.2 

M.B. . . . 

. . 0.44 

62.2 

0.44 

62.5 

Average . 

. . 0.49 

66.0 

0.52 

64.4 


Conclusions. 1. The creatinin excretion of obese patients corre- 
sponds very closely to that of normal individuals. When reduced by 
dietary measures alone, the amount of creatinin excreted does not 
change appreciably. If the coefficient of creatinin excretion is an 
index of muscle mass, this indicates that the excess weight of the 
obese is due to adipose tissue alone and that when reduced by the 
dietary methods here employed, the reduction is not at the expense 
of muscle tissue. 

2. The creatinin excretion of patients of subnormal weight is 
markedly reduced as compared to the normal. This indicates that in 
malnutrition the muscle mass as well as adipose tissue is diminished. 
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THE SIMULTANEOUS OCCURRENCE OF PEPTIC ULCER AND 
DIABETES OR GLYCOSURIA. 

By I. R. Janicelson, M.D., 

ASSISTANT IN MEDICINE AT THE CITY AND BETH ISRAEL HOSPITALS, BOSTON, 

AND 

A. Rudy, M.D., 

ASSISTANT IN MEDICINE AT BETH ISRAEL HOSPITAL AND TEACHING ASSISTANT IN THEORY 
AND PRACTICE OF MEDICINE AT TUFTS COLLEGE MEDICAL SCHOOL, 

BOSTON, MASS. 

(From the Gastrointestinal and Diabetic Clinics of the Medical Service at the Beth 
Israel Hospital, Boston, Mass.) 

We are reporting a group of 11 cases in whicli a peptic ulcer was 
present simultaneously with diabetes mellitus or glycosuria. We 
do so for the following reasons; (1) Because many ulcers are over- 
looked in the presence of diabetes; (2) because a peptic ulcer may 
cause glycosuria; (3) because the presence of the two diseases com- 
plicates the management of the patient and may lead to unfortunate 
results; (4) because diabetes may simulate ulcer pain even in the 
absence of an ulcer; (5) because a diabetic diet may activate a 
dormant ulcer. 

Peptic ulcer and diabetes mellitus are common diseases of adult 
life. Each disease may be present without definite sjrmptoms or 
knowledge of its presence by the sufferer. SuflBce it to mention the 
frequency with which diabetes mellitus is first recognized in the 
course of a health or life-insurance examination. The first manifes- 
tation of an ulcer may be a complication, like perforation or hemor- 
rhage. It is interesting to note that Joslin,^ first recognized peptic 
ulcer in diabetes in 1923 in a case of perforation and since has 
demonstrated the condition in an increasing number of cases, 
totaling 19 patients with duodenal and 9 patients with gastric 
ulcer. On checking up his past cases he found that in the first 2700 
of diabetes mellitus no ulcer was recognized. Calvert," reports 7 
cases, Fitz,® 1 case, and Holcomb,"* 1 case. We have observed 6 
cases. 

Peptic ulcers may cause glycosuria through a pancreatitis either 
by direct contact where tlie base of the ulcer is adherent to the pan- 
creas or by a secondary low-grade infection of the a'djacent organs, 
such as the liver-and pancreas. This is particularly true of penetrat- 
ing lesions of the posterior wall of the stomach. Evidence of the 
interrelation is afforded by the results of treatment, where the glyco- 
suria disappears on ulcer regime without restriction of carbohy- 
drates. Van der Bergh,^ reports 8 such cases, Meyer,** 2 cases; we 
have observed 3 such cases. 
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Both diabetes and ulcer are diseases amenable to dietetic care. 
Their management requires careful cooperation on the part of the 
patient, but also intelligent guidance by the physician for the 
dietetic problem is a more difficult one. 

The hunger in untreated diabetes may at times mask the hunger 
pain of an ulcer. In this way ulcers are probably overlooked. Hypo- 
glycemia following insulin may likewise cause hunger pain. In all 
types of hunger distress the pain is relieved by food. The findings 
on examining the gastric contents are not diagnostic, for severe 
diabetes mellitus is frequently associated with low acidity; hypo- 
glycemic states with hyperacidity. 

The diet usually prescribed to patients with diabetes contains a 
considerable amount of roughage and is therefore unsuitable in treat- 
ing cases of peptic ulcer. It may even activate a dormant ulcer, aggra- 
vate the symptoms or cause a gastric or duodenal hemorrhage or 
perforation. The ulcer diet, on the other hand, is suitable for the 
treatment of mild or moderate diabetes. Some simple individual 
modifications may at times be necessary in the convalescent Sippy 
diet to keep the patient sugar free. If the diabetes is not controlled 
on this r%ime, insulin should be used. In none of our cases, how- 
ever, was insulin necessary, for in all of them the diabetes was mild. 
We have never observed an ulcer in severe diabetes, \\hether this 
is because of the low acidity found in severe diabetes, we cannot state. 

Eleven cases of peptic ulcer with glycosuria observed by us have 
been classified as follows: 

1. Diabetes complicated by peptic ulcers. 

2. Peptic ulcers complicated by glycosuria. 

3. Ulcers and glycosuria, interrelationship uncertain. 

Diabetes Complicated by Peptic "Dicers. We saw 6 cases of 

true diabetes mellitus and peptic ulcer. The diabetes was mild in 
all these cases and was controlled by diet without insulin. Digestive 
symptoms persisted in all of them until an ulcer regime was insti- 
tuted. One case (G. C.) did not improve on medical ulcer regime 
and surgery is considered. It is interesting to note that all these 
ulcers were duodenal. 

Case Reports. Case I. — F. jNI. G., male, aged fifty-four years, tailor, 
seen in 1927, had diabetes mellitus for four years, which was controlled by 
a proper diet. In 1926 he developed epigastric pain, which was worse on 
exercise of one-half to one hour after meals. He did not take alkalis habitu- 
ally. A Roentgen ray examination six months after the onset of the diges- 
tive sxunptoms showed a duodenal ulcer. Four months later the ulcer per- 
forated. At operation the perforation was closed without excision of the 
ulcer or gastroenterostomy. Patient since has had no sxTnptoms related 
to ulcer and his diabetes is under control on a modified ulcer diet without 
insulin. Diagnosis: Diabetes mellitus, duodenal ulcer with perforation. 

T ?■’ thirty-six years, single, grocer, seen in 1929 (P>eth 

• had a diagnosis of mild case of diabetes mellitus 

m 191/ and since then the urine has been sugar free most of the time on a 

vou ISl. NO. 3.— junen. 1931 13 
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slightly restricted diet. In 1928 he developed epigastric pain, also heart- 
burn and belching coming two or three hours after meals. Patient likemse 
complained of night pain. The pain was relieved by soda bicarbonate or 
food. A Roentgen ra}"^ examination showed a duodenal ulcer with 20% 
six-hour gastric residue. Two sugar-tolerance tests were performed. The 
urines were positive on testing for sugar and the blood-sugar curves were 
characteristic of diabetes mellitus. The diabetes was controlled by a modi- 
fied ulcer diet ndthout insulin, but the ulcer pain persisted. He was there- 
fore advised to undergo operation for his ulcer, but refused. Diagnosis: 
Diabetes mellitus, duodenal ulcer mth mild gastric stasis. 

Case III. — G. S., aged sixtj'-five years, male, railroad laborer (Beth 
Israel Hospital No. 9073 A), was admitted in 1929 to this hospital because 
of hematemesis five days previously. During the preceding six weeks 
patient complained of gas pain, coming two hours after meals. A routine 
urine examination disclosed glycosuria. Blood-sugar examination four 
hours after a meal showed hyperglycemia. At a later Roentgen ray exami- 
nation a duodenal ulcer without pyloric obstruction was found. Patient 
became sjanptom free on a modified ulcer diet. The diabetes was controlled 
by this diet without the administration of insulin. Diagnosis: Diabetes 
mellitus, duodenal ulcer. 

Case R''. — I. L., aged fift 3 '-eight jmars, male, carpenter (Beth Israel 
Hospital No. 4056 A), was first referred to the diabetic clinic in 1929 for 
diabetes mellitus which was discovered on admission to the outpatient 
department. The urine showed a reddish-brovm precipitation on testing 
for sugar. There was a definite hjperglycemia. Intermittent substernal 
pain had been present one and a half 3 'ears. He also had frequent attacks 
of h 3 pochrondrial and umbilical pain. There was no food relationship to 
the pain. On a diabetic diet without insulin the glycosuria disappeared 
and the blood sugar returned to normal. The digestive symptoms, however, 
became aggravated. Roentgen ray examination revealed a duodenal ulcer. 
The patient therefore was given a modified ulcer diet and his digestive 
s 3 Tnptoms disappeared uithout the reappearance of glycosuria. Diagnosis: 
Diabetes mellitus, duodenal ulcer, hypertension, angina pectoris. 

Case V.— I. W., aged sixt 3 ^-eight 3 'ears, female, housewife (Beth Israel 
Hospital No. 2752 A), had a diagnosis of diabetes mellitus made in 1925. 
The diabetes was under control b 3 ’^ diet ndthout insulin. She was seen by 
us in 1929, complaining of epigastric pain, of two months’ duration. This 
pain was related to food, coming on one to two hours after meals. There was 
a history suggestive of tarry stools. She lost considerable weight. A barium- 
series examination showed a duodenal ulcer without pyloric obstruction. 
She was given a modified ulcer diet. This was followed by improvement 
of her digestive s 3 Tnptoms and a gain in weight. No insulin was required. 
Diagnosis: Diabetes mellitus, duodenal ulcer. 

Case ■\T.— L. G., aged fift 3 ^-eight 3 '^ears, male, tailor (Beth Israel Hos- 
pital No. 1953), was referred to the diabetic clinic of the outpatient depart- 
ment in 1929 vith the diagnosis of diabetes mellitus of three 3 "ears’ duration. 
The diabetes was under control on a liberal diabetic diet rich in roughage 
without insulin. A barium-series examination revealed a duodenal ulcer 
without obstruction. On an ulcer diet patient became s 3 ’^mptom free mth- 
out reappearance of gB’cosuria. Unfortunate^', he developed uremia and 
died. Diagnosis: Diabetes mellitus, duodenal ulcer, chronic nephritis, 
uremia. 
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Peptic Ulcers Complicated by Glycosuria. 

Case VII.— S. A., male, aged forty-five years, junk dealer (Old Beth Israel 
Hospital No. 6408), was admitted to the hospital in 1926 vdth a history of 
heartburn, distention, and epigastric pain related to meals of six months’ 
duration. He also had night pain. There was no distinct relief by food and 
soda. Repeated urine examination showed traces of sugar. _ Fasting blood- 
sugar test showed no hyperglycemia. Barium-series examination revealed 
a large posterior wall penetrating gastric ulcer. On a Sippy diet the diges- 
tive symptoms disappeared and repeated urine examinations showed no 
sugar. Patient died three j^ears later from coronary thrombosis. Diagnosis ; 
Gastric ulcer, temporary glycosuria, ? chronic pancreatitis. 

Case VIII. — S.N., male, aged fifty-six years, tailor, since 1916 com- 
plained of indefinite epigastric distress at irregular intervals. Since 1925 
discomfort has been almost continuous. He also had attacks of pain in the 
right upper quadrant. He was seen in 1926 in one of these attacks when 
marked tenderness was found over the gall-bladder region. The urine con- 
tained a large trace of sugar. Chronic cholecystitis with an acute pancrea- 
titis was suspected. At the operation a chronic pyloric ulcer the base of 
which was formed by the pancreas was found. No gall-bladder pathology 
was found. A gastroenterostomy was performed. Since then the patient 
has been symptom free and the urine has been sugar free on several exami- 
nations. Diagnosis: Pyloric ulcer, chronic pancreatitis. 

Case IX. — M. S., male, aged fifty-two years, shoemaker (Old Beth 
Israel Hospital No. 3072 and 4412), was seen in 1925 for digestive symptoms 
of twelve years’ duration. He had intermittent hunger pain in the epi- 
gastrium, relieved by food and soda. He had frequent attacks of vomiting, 
bringing up at times very large quantities. On two occasions he had severe 
hematemesis. Two years before admission a resection of adhesions about 
the_ stomach and duodenum had been done. The urine examination on 
various occasions showed a small to a large trace of sugar. A barium-series 
examination showed a duodenal ulcer with 60 % six-hour gastric stasis. At 
operation a large duodenal ulcer, the base of which was the head of the pan- 
creas was found. There were numerous adhesions. A gastroenterostomy 
was performed and followed by a six months’ ulcer regime. He remained 
sjTnptom free and his urine was sugar free on several examinations. Diag- 
nosis: Duodenal ulcer vith obstruction, chronic pancreatitis. 

Ulcers and Glycosuria-interrelationship Uncertain. The third 
group consists of 2 cases. They showed an ulcer and glycosuria, 
but one cannot be certain whether the glycosuria is caused by the 
ulcer or whether it is a true diabetic glycosuria. 

K., female, aged fifty-eight years (Beth Israel Hospital 
No. / 64S A), Tvas referred to the diabetic clinic because of frequent glj'cosuria. 
bhe shoved slight hj'perglycemia one and a half hours after a meal contain- 
ing about 50 gm. of carbohydrates. She complained of indefinite digestive 
symptoms of three years’ duration, and had been troubled by a few attacks 
of right upper quadrant pain, requiring morphia. Two Roentgen ray 
examinations of the digestive tract in two different hospitals were negative. 
After a diabetic diet had been given for three months the urine continued 
to show occasion.al traces of sugar. The digestive sjTiiptoms gradually 
hecanio more severe, therefore, a third Roentgen ray examination was made 
and revealed a duodenal ulcer. Patient was therefore given a modified 
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ulcer diet. The digestive sjunptoms improved during the next two months. 
The urme became sugar free most of the time. Diagnosis: Duodenal ulcer, 
? cholecystitis, ? diabetes. 

Case XI.— Z. L., male, aged seventy-seven years, watchmaker (Beth 
Israel Hospital No. 1497 A), was seen iii 1929 complaining of digestive 
sjnnptoms of four years’ duration, consisting of heartburn, belching, and 
epigastric pain related to meals. Repeated urine examinations showed a 
glycosuria of varying degrees. A glucose-tolerance test ndth 50 gm. glucose 
showed a moderate hyperglycemia and a delayed blood-sugar curve ndth a 
slight glycosuria. A barium-series examination revealed a duodenal ulcer. 
Patient was given a modified ulcer diet nith ahnost complete relief of diges- 
tive sjnnptoms. The urine on repeated examinations was sugar free. Diag- 
nosis: Duodenal ulcer, ? diabetes mellitus. 

Discussion. A group of 11 cases of glycosuria with peptic ulcer 
have been presented. The diagnosis of ulcer was confirmed by 
Roentgen ray evidence in 10 cases, in the eleventh the diagnosis 
was made at operation; in manj'^ examinations of the gastric contents 
showed hjTJeracidity. Unfortunately a few did not have this exami- 
nation. There were 2 cases with hemorrhage and 1 gave a history 
suggestive of bleeding. In 3 cases the diagnosis was confirmed at 
operation. One case is expected to undergo surgery for an ulcer not 
amenable to medical care. Two cases had partial pyloric obstruc- 
tion. In 9 cases the ulcer was in the duodenum, in 2 in the stomach. 
Diabetes was definitely diagnosed in 6 cases. The diagnosis was 
confirmed by frequent blood-sugar tests and urmalysis, in 1 by a 
tjqDical diabetic sugar- tolerance curve. Five cases had glycosuria 
and an ulcer. We believe 3 of these are caused by the ulcer, because 
the ulcer penetrated into the pancreas, proven at operation in 2 
cases, in all 3 cases glycosuria disappeared with the healing of the 
ulcer. Two cases (X and XI) showed an impaired sugar-tolerance 
test and a definite duodenal ulcer. We are not certain, however, 
whether the ulcer is the cause of the glycosuria, or whether the 
glycosuria is a true diabetic one. 

Diagnostic Difficulties. The group divides itself into two classes: 
(1) true diabetes mellitus and (2) glycosuria. The case with a 
large amount of sugar in the urine is at once classified as diabetic 
and the digestive symptoms are often interpreted as due entirely 
to the diabetes, '^‘’’owever, two or more diseases may present them- 
selves in the same patient. Digestive sjmiptoms persistent after 
the diabetes is under control suggest pathology in the gastrointes- 
tinal tract. Hunger pain may be a confusing sjTnptom in these 
cases, since it is present in ulcer, in uncontrolled diabetes, as well 
as in hjTDoglycemic states. Hjqjoglycemia can easily be ruled out 
by, a blood-sugar estimation. A timely diagnosis is important 
because of the possible damage by a diabetic diet containing large 
amounts of vegetables. A definite diagnosis of peptic ulcer in dia- 
betes can be made only on the basis of history, Roentgen ray evi- 
dence and therapeutic test. 
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In peptic ulcer with intermittent glycosuria, the latter is fre- 
quently overlooked because routine urinalysis is done only at long 
intervals. If glycosuria is discovered the question arises whether 
it is a true diabetic glycosuria or not. In these cases a sugar-toler- 
ance test must be interpreted very carefully. Van der Bergh/ 
in a group of ulcers with glycosuria showed a curve, thought by 
him to be typical of ulcer cases. The curve is steep, but recedes to 
normal within two hours. However, he found some ulcer cases 
with glycosuria and a normal sugar-tolerance test. ^ 

We have repeated his sugar-tolerance test with 50 gm. glucose in a 
few ulcer cases without glycosuria and found a normal curve in all. 
In our cases of ulcers with glycosuria, we had occasion only twice to 
do a 50-gm. sugar-tolerance test and in both cases (X and XI) the 
curves were suggestive of diabetes. The curve of Van der Bergh is 
probably diagnostic of a low-grade pancreatitis of any cause. We 
feel that uncomplicated peptic ulcers have no impaired sugar toler- 
ance. Glycosuria with an ulcer may be produced by a pancreatitis 
of any cause. If the glycosuria disappears under an ulcer regime 
we should feel justified in assuming that the pancreatitis is caused 
by the ulcer. Should the glycosuria persist after the ulcer became 
quiescent, other pathology causing pancreatitis should be considered . 
If such cannot be found, the case must be considered as a mild 
diabetic. 

Treatment. The treatment is less difficult than it seems on first 
thought. In mild diabetes the ulcer diet is sufficient to control the 
glycosuria. The first stage Sippy diet, f.i., consists of 1000 gm. 
milk and 1000 gm. 20% cream daily, which gives CbH. 70 gm.;fats, 
187 gm.; protein, 47 gm.; total calories, 2150. The only necessary 
modification is in the restriction of the amount of cream. The diet 
is gradually built up according to the Sippy regime bearing in mind 
the prevention of glycosuria and hyqjerglycemia. Should any 
difiiculties in the control of glycosuria or hyperglycemia present 
themselves, insulin may be used. This is particularly true in the 
underweight patient. Some cases will need insulin only for a 
limited period. In pyloric obstruction insulin should be adminis- 
tered with the utmost - care, as a hy'poglycemia may occur, with 
retention of food in the stomach. Peptic ulce::ivith a nondiabetic 
glycosuria caused by an adjacent pancreatitis should be regarded 
more seriously. These cases do not always respond to the medical 
ulcer regime and surgical intervention is often necessary. In 
our cases 2 out of 3 were operated upon, hleyer’s 2 cases had 
surgery. 

Conclusions. 1. Peptic' ulcer is frequently overlooked in cases 
of diabetes mellitus. With persistent digestive disturbances, par- 
ticularly hunger pain, peptic ulcer should be suspected and care- 
fully investigated. 

2. The diabetic diet rich in roughage may activate a peptic ulcer. 
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3. Insulin when necessary should be used with great care in cases 
with pyloric obstruction. 

4. A nondiabetic glycosuria in a case of peptic ulcer is suggestive 
of an adjacent chronic pancreatitis. 

5. Surgery is indicated in the treatment of a peptic ulcer compli- 
cated by chronic pancreatitis. 

Addendum. Since this paper has been written we have seen 2 more cases which 
belong to this group, namely; (1), posterior wall gastric ulcer with glycosuria; (2), 
a true diabetes with a definite duodenal ulcer by Roentgen rays. 
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PROBLEMS OF CARDIAC DISEASE ASSOCIATED WITH URINARY 

RETENTION.* 

By Sloan G. Stewart, M.D., 

PHILADELPHIA, 

(From the Medical Division of the Hospital of the University of Pennsylvania.) 


In recent years, urologists have recognized the importance of 
cardiac problems in cases of benign prostatic hjqiertrophy causing 
urinary obstruction. This has been fundamental in reducing the 
operative mortality, for practically all of these cases occur at a time 
of life when one most frequently recognizes diminished cardiac 
reserve secondary to arteriosclerosis, hypertension and other factors. 
In statistics recorded by Willius,^ cardiovascular disease was demon- 
strated by electrocardiographic tracings in 42% of 705 cases with 
prostatic hypertrophy. 

Since this association is so vital from a urological standpoint, 
it seems logical to ask, ''^Vhat consideration is given by internists 
to factors essentially urological in male patients past middle life 
who show evidence of cardiac disease?” In the medical approach 
to a case presenting a predominantly cardiac picture, bladder 
obstruction is not usually searched for unless the symptoms and 
signs are outstanding. A urological history is rarely developed in 
as great detail as the cardiac history. Frequency and nocturia are 
too often dismissed as ipere manifestations of passive congestion. 

* Read before the Philadelphia Urological Society, February 24, 1930, 
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Residual urine estimations are seldom included in the medical work- 
up of a cardiac case. In brief, the importance of always recognizing 
even minor grades of bladder retention in the presence of myocar- 
dial insufficiency is not generally appreciated. 

It is the purpose of this paper to. discuss, from a medical view- 
point, the relationship between chronic bladder obstruction and 
cardiac disease, and to review the results obtained from bladder 
drainage in a group of 40 cases. 

The following 2 cases are presented to show the effect which 
unrecognized mechanical factors in the lower urinary tract may 
exert on the cardiovascular system. 

Case Reports. Case I. — F. S., a man, aged fifty-two j'^ears, was 
admitted to the University Hospital, service of Dr. Stengel, vdth signs of 
advanced cardiac failure. For two years there had been increasing palpita- 
tion, dizziness, and precordial pain. For six months auricular flutter had 


Chart I. 



been recognized, and for two months previous to admission, dj-spnea, edema, 
cougli, and wealoiess became increasinglj'^ severe. Except for moderate 
trequeii^' and nocturia, there were no s3TOptoms referable to the urinary 
tract, iweive j’ears ago the patient had “inflammatory rheumatism.” 
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The outstanding physical findings follow: Orthopnea, cyanosis, drowsiness, 
anasarca, pulmonary edema, cardiac enlargement to the left mth a ventricu- 
lar rate of 160, loud systolic murmur at the apex transmitted slightly into 
the axilla, blood pressure: 140 S3’’stolic, 98 diastolic, moderate arteriosclero- 
sis, enlarged liver, and ascites. The electrocardiogram showed severe 
mjmcardial disease and auricular flutter. 

The patient had been well digitalized previous to admission, without 
improvement. Rapid digitalization again during the first three days in 
the hospital was ineffectual. The prognosis seemed extremely gloomy. 
Because of the verj’’ small urinar}'^ output, a catheter was inserted, and 
250 cc. of residual urine discovered. An indwelling catheter was left in 
place, and constant drainage established. The following chart illustrates 
the miraculous restoration of compensation wliich occurred during the 
follomng three weeks: 

Chart 1 (Case I .) — Note the change in cardiac rhythm from auricular 
flutter to auricular fibrillation to normal rhythm after bladder drainage 
was begun (indicated by the arrow). The fall of blood pressure and marked 
diuresis are represented. 

After a rest period of two months, with constant bladder drainage, a 
prostatectomy was performed by Dr. S. Moorhead, and convalescence was- 
uneventful. An electrocardiogram at this tune showed a normal rhythm, 
some myocardial derangement, but with considerable improvement. For 
eight months the patient has remained compensated with a normal rhythm 
without the use of digitalis, and has again been able to carry on his work. 
This case is almost a counterpart of one reported by Davis^ in 1928. 

Case II.— G.H., a man, aged fortj’’-three years, was admitted to the 
University Hospital, service of Dr. Stengel, with shortness of breath and 
edema. For two months prior to admission there had been increasing 
dyspnea and intermittent sharp precordial pain. Slight edema rapidly 
increased to anasarca. There was an indefinite history of nocturia and 
frequency. A summary of the positive findings follows: Delirium, orthop- 
nea, cj’^anosis, slight exophthalmos, tremor, generalized edema, cardiac 
enlargement to the left, a rough systolic murmur at the apex not trans- 
mitted, auricular fibrillation, edema of the lung bases, and an enlarged liver. 

The patient proved to be refractory to digitalis in large doses, both before 
admission and while in the ward. One week after admission, the bladder 
was found to be enlarged. The urinary tract was investigated and a dense 
stricture found in the bulbous urethra. This was dilated and a moderate 
residual urine discovered. A marked diuresis followed during the next four 
daj's, vath complete disappearance of edema, and a gradual reduction in 
cardiac rate. Fibrillation reverted to normal rhythm after the use of quini- 
dine. For six months the patient has remained compensated without 
digitalis, and is able to carr}'’ on liis work. 

In each case the urological picture was entirely eclipsed by the 
picture of severe cardiac failure. Insufficient attention was given 
to the urological history, for, in reviewung Case I, a history Avas 
later obtained of difficulty in voiding, diminution in caliber of the 
stream, and some dribbling of about twm years’ duration. In a 
jeview' of Case II, there wms a history of stricture requiring dilata- 
tion three years ago. Chronic rheumatic valvulitis and arterio- 
sclerosis in Case I and hj’perthyroidism in Case II were primarily 
considered as the factors precipitating myocardial insufficiencj'. 

I think, however, when one considers the poor response to rest and 
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digitalis; the tremendous diuresis immediately following the estab- 
lishment of constant bladder drainage, the rapid recovery of com- 
pensation, and the continued freedom from cardiac manifestations, 
one is forced to conclude that the urological aspect of these cases is 
of primary importance in precipitating cardiac failure. 

From a review of 40 cases of prostatic obstruction showing evi- 
dence of cardiac disease, carefully studied and followed during the 
past year, the following observations were made: 

1 . Decompensation ■ occurred in 12 cases (30 %) . All except 3 
were greatly improved following prostatectomy, and have remained 
compensated without the use of digitalis for, an average period of 
six months. There was one postoperative mortality from cardiac 
failure in a patient with an abnormally low blood pressure. In the 
2 remaining cases, although compensation was rapidly regained 
after bladder drainage and digitalization, death resulted from severe 
infection. These will be discussed later in the consideration of 
infection. Hypertension, ranging from 150 to 200 systolic and 90 
to 110 diastolic existed in 9 of these 12 cases, and in 8 the blood 
pressure fell to normal after the relief of prostatic obstruction, and 
remained normal after operation. 

2. Auricular fibrillation was found in 5 cases (13%). In 3 cases 
the rhythm became regular after bladder drainage was established, 
and has remained so. It was necessary to use digitalis in only 1 
of these cases. The rhythm remained totally irregular after opera- 
tive procedures in 2 cases. 

3. Partial heart block occurred in 2 cases (5%). Conduction 
time became normal in 1 after bladder drainage, and in the other 
after prostatectomy. Digitalis was not used in either case. 

4. Extrasystoles were numerous in 15 cases (38%), and completely 
disappeared with bladder drainage in all but 1 case. 

In 22 of the 40 cases in this group (56%) cardiac arrhythmias 
were noted. Just why these arrhythmias should develop in such 
a large percentage of cases with prostatic obstruction is not ade- 
quately understood. However, when one considers that these 
cardiac irregularities disappeared in all but 3 cases, it seems indis- 
probable that there must be a definite relation between bladder 
retention and the functional properties of the heart. 

5. Arteriosclerosis was an outstanding finding in all of these 
cases. It occurred in an advanced, widespread form in 28 cases 
(/0%). Retinal arteriosclerosis was prominent in 24 cases (60%). 
The most interesting feature was the occurrence of advanced coro- 
nary sclerosis in 4 of 5 cases examined at necropsy, and moderate 
coronary sclerosis in the fifth. There was extensive sclerosis with 
calcification of tlie mitral and aortic valves in 2 cases. The average 
age of iJiese patients was sixty-seven years. In none was the blood 
pressure over 160 systolic and 90 diastolic. It would seem impor- 
tant to record the degree of coronary sclerosis in a large group of 
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cases with chronic prostatic obstruction, for if its occurrence is as 
common as found in tliese 5 cases, there is adequate reason why 
cardiac manifestations are present in such a high percentage of cases. 

One other type of case, which is, in a way, related to those already 
discussed, should be briefly mentioned. Two cardiac cases with 
edema and without bladder obstruction had marked diuresis follow- 
ing the insertion of an indwelling, catheter. 

Case III. — J. C., a man, aged sixty years, had had four mild attacks of 
decompensation, in the past seven years. Symptoms of decompensation 
vith increasing edema brought the patient to the University Hospital. 
There was a past history of “rheumatism.” Physical examination revealed 
marked cyanosis, orthopnea, rapid auricular fibrillation, loud systolic murmur 


Chart II. 



at the apex, cardiac enlargement to the left, blood pressure: 150 systolic, 
100 diastolic, rales at the lung bases, enlarged liver, advanced arteriosclerosis, 
and generalized edema . The blood urea nitrogen was 30 mg. per cent. Two 
weeks of complete rest in bed, digitalization, and the use of diuretics, failed 
to restore compensation. Because the patient was not voiding freely, a 
residual urine determination was done. There was a residuum of 50 cc. of 
urine in the bladder. The bladder was dilated and atonic. A catheter was 
left in place and constant drainage established, and the bladder irrigated. 
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An unexpected and ^mazing diuresis followed, with complete disappearance 
of edema and recovery of compensation. The blood pressure and blood 
urea nitrogen dropped to a normal level. The following chart illustrates 
the results in this case; 

Chart II (Case ///).— Note the sudden and large diuresis which followed 
the insertion of an indwelling catheter (indicated by the arrow) and the 
corresponding fall of blood pressure and cardiac rate. Auricular fibrillation 
persisted. 

Case IV. — E. M., a man, aged sixty-five years, gave a history of two 
attacks of pulmonary edema in 1929. Four weeks before admission the 
symptoms and signs of myocardial failure developed. On examination 
there was found cyanosis, dyspnea, cardiac enlargement to the left, frequent 
extrasystoles, arteriosclerosis, blood pressure; 144 systolic, 85_ diastohc, 
rales at the lung bases, and moderate edema. Rest and digitalis were 
without effect. A fairly large residual urine was discovered, without any 
evidence of bladder obstruction. As in Case III, a marked diuresis 
followed the use of an indwelling catheter, and the edema disappeared 
within three days. 

In each of tliese cases, there was found a residual urine without 
obstruction, and a very flaccid, atonic bladder. The diuresis, 
which followed adequate bladder drainage, was similar to the 
response obtained in the flrst 2 cases with bladder obstruction. No 
explanation is offered for this unusual response. It has been sug- 
gested that loss of bladder tone from passive congestion and con- 
finement of tlie patient to bed ^or a considerable time might be 
factors. This called to mind a statement by Stutzin® that in certain 
hypertensive cases, bladder retention occurred without obstruction. 
The question was raised whether there might be a renorenal and a 
vesiculorenal reflex, as once described by Seres'* and more recently 
by Muschat® to account for the diuresis following the use of an 
indivelling catheter. 

These cases are added simply to stress the importance of a thor- 
ough investigation of the urinary tract in cardiac patients, and 
especially in those cases with edema which do not yield to adequate 
treatment. 

Comment. Apparently no specific type of cardiovascular disease 
is produced by pathologic changes in the lower urinary tract. It 
seems important, however, that the definite relationship which 
obviously exists between the two, warrants a more thorough and 
detailed investigation, especially from its medical aspects. 

This is particularly important because the clinician is often called 
upon to judge the prognosis for operation in these prostatic cases. 
On his judgment rests the vital question whether a patient should 
be condemned to a catheter life or risk operative procedures. I 
should like to mention three observations, in addition to the use of 
the electrocardiogram and the clinical tests for estimating cardiac 
reserve, which have proved to be of great prognostic significance; 

^ 1. The rapidity with which compensation is restored, either by 
digitalis or bladder drainage, is most important. In those cases in 
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which compensation is rapidlj'" regained, regardless of the degree of 
cardiac failure, the operative prognosis is uniformly good. Case I 
is an admirable example. 

2. The rapidity with which the blood pressure and blood-urea 
nitrogen returned to normal levels, is considered of prognostic 
significance. 

3 . The presence of an abnormally low blood pressure with evidence 
of cardiac insufficiency is tliought to suggest a poor prognosis. This 
occurred in 2 of the 40 cases studied. At necropsy both had ex- 
tremely soft, flabby hearts. 

A great prejudice exists against the use of a catheter because of 
the fear of infection. It is true that urethral and bladder infections 
almost always follow the insertion of an indwelling catlieter. How- 
ever, the fear of this infection is less justifiable than is generally 
imagined. In the cases without edema minor grades of infection 
were encountered. These were found to be of no great significance. 
In cases with edema, where poor vascularity renders the tissues 
more prone to infection, a retention catheter was not used until 
compensation had been restored, unless the heart did not respond 
quickly to rest and digitalis. In those few cases where it was used 
in the presence of edema, infection was no more severe than in the 
cases without edema. I should like to refer briefly to the only 2 
fatalities in this group resulting directly from infection. Both 
were cases of cardiac decompensation and moderately severe dia- 
betes in which, because of the degree of prostatic obstruction, it was 
necessary to insert indwelling catheters. The edema disappeared 
rapidly in both cases, but death eventually resulted from severe 
infection. At necropsy, extensive hemorrhagic pyelitis and pyelo- 
nephritis were found in both cases. Six other diabetic patients 
with prostatic obstruction and without cardiac manifestations 
showed no abnormal tendency toward infection from indwelling 
catheters. Although this group of cases is small, the development of 
infection from indwelling catheters offered no serious complications, 
even in tlie presence of edema or diabetes. However, the presence 
of edema and diabetes together is a real danger signal. 

Summary. There is a group of cases in which lower urinary tract 
obstruction and evidences of cardiac disease are commonly asso- 
ciated. That this may be of primary importance, from a tlierapeutic 
standpoint, is illustrated by clinical reports of 2 cases. The need 
of adequate urological histories and examinations in the medical 
studies on all male patients past middle life is emphasized. A brief 
statistical review of 40 cardiac cases with prostatic obstruction 
reveals cardiac arrhj’thmias in a large percentage of cases and 
widespread arteriosclerosis and coronary sclerosis of an unusuallj'’ 
advanced tjqie. Two cases are reported of myocardial failure 
refractory to rest and digitalis in which bladder retention without 
obstruction was discovered. The results of constant bladder 
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drainage as a therapeutic measure are discussed. The determina- 
tion of prognosis in these cases and the evaluation of infection as a 
complication of catheter drainage are difficult problems which are 
briefly presented. 

Note. — I wish to thank Dr. Alexander Randall, Surgeon-in-Chief of the Urological 
Division of the University of Pennsylvania, for his interest and assistance in this 
work. • 
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PAROXYSMAL VENTRICULAR TACHYCARDIA. 

Report op a Case. 

By Maine C. Andersen, M.D., 

INSTRUCTOR IN PHYSIOLOGV AND PHARMACOLOGY AND ASSISTANT INSTRUCTOR IN 
MEDICINE, COLLEGE OF MEDICINE, UNIVERSITY OF NEBRASKA. 

(From the Departments of Medicine and of Physiology, College of Medicine, Univer- 
sity of Nebraska.) 


Paroxysimal tachycardia of ventricular origin is no longer a 
medical curio. Since Lewis^ published the flrst electrocardiographic 
records of a case of paroxysmal ventricular tachycardia in 1909 , 
medical literature has had a generous contribution of case reports of 
undoubted authenticity, suggesting that the rarity of this arrhyth- 
mia is more relative than real. Relative because of our former, 
and often present, lack of adequate and convenient equipment for 
precise and exacting means for differentiating this tjipe of tachy- 
cardia from similar cardiac irregularities. 

Strauss, 2 in making a recent report on 2 new cases of paroxysmal 
ventricular tachycardia, gives an extensive bibliography on the 65 
undoubted cases reported in medical literature to date and on half 
that number of cases in which the data presented did not entirely 
satisfy the accepted diagnostic criteria, although many of them are 
most likely cases of the arrhythmia. 

The pathologic or causative disturbances responsjble for the 
ushering in of the attacks of paroxj’’smal ventricular tachycardia 
are variable. The arrhythmia has generally been described as 
occurring in patients showing evidences of grave heart disease, in 
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most instances where there was disease of the coronary arter- 
ies.®- ® Also, on rare occasions this arrhythmia has been 
described as occurring in young people in whom the signs and symp- 
toms of heart disease were entirely absent except those directly 
associated with the tachycardia, namelj'-, precordial distress, palpi- 
tation, faintness, and mild dyspnea during the paroxj^sm.'^- 
The prognosis is equally evasive depending almost entirely upon 
the major cardiac lesions. 

This meager knowledge of the etiology of parox3''smal ventricular 
tachycardia justifies the recording of isolated cases, in the confidence 
that a larger series and more definite data will increase our perspec- 
tive of this disturbance occurring in a relatively small number of 
hearts whose major pathology is similar and prevalent, or in which 
there are no evidences of serious heart disease. 

Paroxysmal tachycardia is characterized by the sudden inception 
of an extremely rapid rhythm, of variable duration, and is usually 
of abrupt termination. The impulse governing the tachycardia 
arises in some area of the heart away from the sinoauricular node; 
that is, ectopic in origin. Paroxysmal tachycardia was first sepa- 
rated into that of auricular and that of ventricular origin by 
Mackenzie,” who concluded from a study of venous pulse tracings 
that the point of origin was not always the same. In ^fentricular ■ 
parox3'’smal tachycardia the cardiac acceleration arises from the 
production of abnormal stimuli in the ventricle. 

Strong and Levine”- ” have described certain clinical criteria as 
an aid in differentiating ventricular paroxj^smal tachycardia. 
“Although the heart rhythm is essentially regular, on careful auscul- 
tation distinct irregularities can be detected. This is in striking 
contrast to auricular paroxj^smal tachycardia, in which the rltythm 
of the heart is absolutely regular. In the latter the sounds have a 
constantly similar character, whereas in the former the quality 
and intensity of the first sound at the apex is apt to vary with 
occasional heart cycles. The heart sounds for a period of several 
seconds may be identical when suddenly eitlier a clicking sound is 
heard, a mufiling, or an accentuation of the first sound takes place— 
not unlike the aucultatory findings in complete heart block.” 

Robinson and Herrmann® have already stated the electrocardio- 
graphic findings necessary to differentiate ventricular paroxj'^smal 
tachycardia from those of auricular origin. “The electrocardiogram 
must give definite indications that the cardiac impulses producing 
the high ventricular rate arise in the ventricles, and this is most 
clearly shown when a succession of auricular complexes can be 
made out occurring independently of and at a slower rate than the 
complexes o£ ventricular origin. The ventricular complexes are 
distinctly abnormal in form. The abnormal form of the ventricular 
complexes alone, however, cannot be taken as absolute proof that 
the impulses are of ventricular origin, as changes in form may be 
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caused by disturbances in intraventricular conduction. The pres- 
ence of isolated ectopic ventricular beats before or after a paroxj^sm 
is regarded as evidence in favor of the tachycardia being of ventricu- 
lar origin, especially when the form of the complexes of the isolated 
beats is the same as the form of the paroxysm.” 

Case Report. A well-developed and healthy appearing school boy, aged 
seventeen years, entered the University of Nebraska Hospital on July 26, 
1929, complaining of frequent attacks of palpitation. 

In 1926 the patient noticed attacks of irregularity of his heart action, 
especially when he became excited. He described the_ attacks, not as a 
rapid beating of his heart, but as an irregularity of his heart beat with 
occasional long pauses associated with the regularity. His private physi- 
cian prescribed digitalis and luminal — 1-grain tablets of digitalis leaf three 
times a day for nine months, then twice a day for about fifteen months. 
This medication did not alter the attacks, which frightened him. Since 
undue excitement or strenuous work would usually precipitate an attack, 
in order to avoid them it became necessary for him to limit his activities 
and to resign himself to performing light work on the farm and attending 
school. 

In March, 1929, the patient went to a medical clinic for observation, 
l^^nle at this clinic, the patient states, they found his heart entirely regular 
and advised him to omit all medication, wliich he did. His heart remained 
regular for two weeks, at the end of which time he had his first attack of 
palpitation. The attack came on suddenly while he was preparing to go 
to a class party, continued for about five minutes, and terminated abruptly. 
Following this he had frequent attacks of palpitation, as often as three to 
four times a day, varying from, a few minutes to several hours in duration. 
Undue excitement would precipitate an attack which alwaj’^s terminated 
abruptly. 

Three weeks before entrance to the hospital he had had a sudden fainting 
attack. He had been plowing corn for three days previous to this date and 
had not been feeling well — he was constipated and troubled with “gas in 
his stomach.” He states that he lost consciousness, his lips became blue, 
and he vomited. He does not know what occurred during the following 
twelve hours except that his mind would momentarily become clear but 
objects about hirn appeared hazy and blurred. He felt nauseated and 
vomited several times. Following this episode the attacks of palpitation 
became more frequent and they would often continue throughout the 
entire night but with no subjective symptoms except the uncomfortable 
sensation of his heart beating rapidly. 

There was no history of sore throat, rheumatism, chorea, diphtheria or 
scarlet fever. As a child he could run and play as hard as the other cliildren 
m school. His teacher, how^ever, had on several occasions remarked to his 
parents that he became unusually short of breath. He stated that he had 
always been shy and ners'ous in school and had a constant fear of recita- 
tiops ^D^d examinations to a degree which he himself considered abnormal. 
He had never used tobacco or alcohol in any form. 

Physical Examination. The physical examination revealed a well- 
developed and weU-nourished individual wdio was apparently very little 
disturbed by his paroxj'sms. At the time of his entrance into the hospital 
he was hawng repeated attacks of tachycardia, usually initiated when he 
apumed a reclining position. The attacks began suddenly and terminated 
abruptly but were unassociated with subjective symptoms except a short- 
ness of breath on exertion and a slight feeling of oppression over his pre- 
cordium. The tonsils were small and crj’ptic, but not inflamed. The lungs 
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and abdomen were normal. There was no cardiac enlargement by percus- 
sion, and this was confirmed by Roentgen ray. The heart sounds were 
regular except during the paroxj'sms and directly follovung them. There 
were no evidences of valvular heart disease. All laboratory tests of the 
urine and the blood were normal 

During the paroxysm the heart sounds became verj'^ rapid but regular. 
There was a cyclic accentuation of the first sound at the apex; that is, a 
loud beat followed by two, three, or more beats of lesser intensity and then 
another louder beat, thus repeating the cycle. The pulse, as accurately 
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Fig. 1. — (Case 29196) July 26, 1929. Upper record shows the normal sinus 
rhythm. The lower record was taken at the inception of an attack of paroxysmal 
ventricular tachycardia. Time intervals expressed in J or 0.25 seconds in this and 
succeeding records. 

as it was possible to count it at the vvist, varied between SO to 90 per 
minute. His lips were slightly cyanotic. His onlj’^ subjective symptoms 
were a vague feeling of oppression oi'er his precordium and shortness of 
breath on exertion. _He had never experienced cardiac pain vith the 
paro.xysms. Vagal stimulation and ocular pressure were ineffective in 
terminating the paroxj'^sm. The parox 3 ’'sms stopped abruptly and there 
followed a shower of extrasystoles vdth long compensatory pauses and a 
pulse rate as low as 30 per minute. The pulse rate became normal mth the 
disappearance of the extras.ystoles. Roentgen raj" taken during a paroxysm 
showed some ventricular enlargement to the right. 
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Fig. 2. — (Same case) July 26, 1929. A continuation of the above lower record. 
Notice the succession of auricular complexes occurring independently of the com- 
plexes of ventricular origin. 


Electrocardiograms taken at the inception and the termination of an 
attack showed a typical paroxysmal tachj'cardia of ventricular origin; 
The tracings satisty all the requirements mentioned by Robinson and 
Herrmann^ for the diagnosis. The ventricular complexes are highlj" abnor- 
mal in fonn. Directlj* follovdng the inception of the paroxysm (Fig. l) a 
succession of auricular complexes (Fig. 2) can be made out occurring inde- 
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Fig. 3. — (Same case) July 26, 1929. This record shows the continuation of the 
above paroxysm taken ten hours after its inception. The patient had fallen asleep. 
Notice that an auricular complex occurs after every second ventricular beat. 



Fig. 4. — (Same case) July 28, 1929. Notice the abrupt termination of the paroxysm 
is followed by a definite pause. 
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Fig. 6 . (Same case) August 2, 1929. Showing records of Leads I and III taken 
unng a paroxysm, ^so records of Leads I and III directly following the paroxysm, 
i otice tae mterruption of the normal sinus rhythm by complexes of ventricular 
ongin smnlar in form to the paroxysm. 
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pendenth" of and at a slower rate than the complexes of ventricular origin, 
that is, "the auricles are contracting independently from the ventricles. 
As the paroxysm continues (Fig. 3) the auricular complexes occur after 
ever}' second ventricular beat, the rate of the ventricles being 220 per 
minute and that of the auricles one-half this rate, that is, the auricles are 
responding to reversed impulses from the ventricles. Similar curves, in 
wliich the auricles beat at exactl}’’ half the rate of the ventricles, haw been 
published by Mar^dn and ^Vliite^ and by Robinson and Herrmann.^ The 
paroxysm was followed (Fig. 4) by a definite pause, then a period during 
which the slow supraventricular beats were interrupted by ectopic beats of 
ventricular origin (Fig. 5) similar in form to the beats which compose the 
succeeding paroxj'sm. 

With a daily dosage of 1 gm. of quinidin sulphate, administered by 
mouth in 3 equal doses, the paroxj'sms were entirel}' controlled and the 
patient left the hospital with instructions to vary the dosage as necessary. 
He returned in three months stating that he was able to entirely control 
the attacks by taking 5 grains of the quinidin in the morning and in the 
evening. If, however, he omitted one dose he would invariably have an 
attack. He also observed that after taking the quinidin orally it required 
about forty-five minutes for it to become effective. This corresponds with 
the case reported by ScotF^ where a single dose — 0.4 of a gram of the drug — 
invariably terminated the paroxysm in from thirty minutes to one hour 
after given by mouth. 

The patient again returned for examination on May 1, 1930. Although 
his private physician had removed his tonsils two months previously, he 
had noticed no change in his suspectibility to paroxj'smal attacks during 
the interim. He still required 5 grains of quinidin in the morning and in 
the evening in order to be entirely free from the attacks. The patient 
omitted the quinidin for the eighteen hours preceding his visit and he was 
able to initiate short paroxysms by moderate exercise. The electrocardio- 
grams at this time showed, by the configuration of the ventricular complexes, 
that the same ectopic focus in the right ventricular base was responsible for 
the paroxysms. The extrasystole phenomenon following the paroxysm 
had entirely disappeared. 

Levine and liis coworkers^-- have emphasized the varying 
quality of the first heart sound at the apex in different cycles during 
paroxj'smal ventricular tachycardia, which is in striking contrast 
to the constantly similar character in the quality and intensity of 
the first sound in paroxj'smal auricular tachycardia. Cushny and 
Groshie (their Fig. 15) have shown that if the auricular contraction 
occurs before the ventricle is completely relaxed, there is a certain 
degree of obstruction to the outflow of the blood from the auricle 
resulting in a larger wave than usual in the jugular tracing. The 
next auricular systole occurs when tlie ventricle is relaxed; the 
inflow is freer, and the wave in the jugular is correspondingly 
smaller. This experiment shows the important fact that the auricle 
must contract at a very definite point in the ventricular cycle if 
the optimum efficiency of the heart is to be attained. The com- 
paratively slight displacement in the auriculoventricular rhjdhm 
is sufficient to cause marked anomalies, not only in the jugular 
pulse but also in the filling of the ventricle during diastole. Lombard 
and Cope'* have shovm (their Fig. 9) that the period of diastasis 
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rapidly lessens as the heart cycles shorten, and consequently that 
the period of rapid filling, and the filling caused by the contraction 
of the auricles, becomes of greater and greater importance as the 
heart rate becomes more rapid. 

In paroxysmal ventricular tachycardia, as in the case reported 
here, where the ventricular rate varies between 220 and 250 per 
minute, the heart cycle would vary between 0.272 and 0.24 seconds 
and the period of. rapid ventricular filling would be extremely short. 
In Fig. 2 the auricles and ventricles are beating at independent 
rhythms (auricles 150 per minute and ventricles 250 per minute), 
and it is evident that the occasions upon which the auricles would 
contract at the moment of ventricular diastole would be variable. 
However, on these occasions there would be a greater ventricular 
filling. With this increased ventricular filling one would expect a 
change in the quality and loudness of the first sound at the apex 
and, at the same time, a change in the quality of the radial pulse. 
Thus the slight displacement in the auriculoventricular rhythm in 
paroxysmal ventricular tachycardia is sufficient to cause the cyclic 
accentuation of the first sound at the apex. 

The absence of extrasystoles, following the use of quinidin in this 
case, was of interest in view of the fact that upon the patient’s first 
visit to the hospital there were numerous extrasystoles both preced- 
ing and following the paroxysms; and it was possible to elicit, with 
exercise, isolated extrasystoles without an associated paroxysm. 
With the administration of quinidin sulphate in maintenance dosage, 
the extrasystole and paroxj^smal phenomena were entirely con- 
trolled. When one single maintenance dose of the drug was omitted, 
it was possible, with exercise, to initiate typical paroxysmal attacks 
without the associated extrasystoles. That is, there was a period 
following the discontinuance of the quinidin during which the 
paroxj'^smal attacks were readily elicited by exercise, but the asso- 
ciated or isolated extrasystoles were entirely absent. This absence 
of the extrasystole phenomenon would seem parodoxical if we are 
to believe that the only difference between extrasystoles and the 
tachycardia lies in the multiplicity and successive nature of the 
latter. 

Lewis'* produced ventricular extrasystoles and ventricular tachy- 
cardia in animals by ligating the coronary arteries, more especially 
the right, subsequent to complete section of both vagosympathetic 
nerves. He concluded that such a tachycardia was produced as 
the result of a change intrinsic in tlie heart, a tachycardia which 
can in no waj'- be attributed to central influence. The extrasystoles 
precede or follow the tachycardia. Clinically*®’ and experimen- 
tally*® there is sufficient evidence to show that both may arise out 
of ^e admmistration of digitalis, being due to a hj’perirritability 
of the ventricles. Furthermore, a continuous and rapid action of the 
dog s ventricle can be produced by rh^ilimically stimulating the 
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organ with induction shocks. The organ is driven rhythmically 
and rapidly for a few seconds, the stimuli are then abruptly with- 
drawn, whereupon the ventricles usually continue in a state of 
fibrillation. However, in a certain proportion of such experiments 
a rapid and regular action of the ventricles continues for a brief 
or longer period of time after stimulation has ceased and then 
terminates abruptly with the establishment of normal sinus rhythm, 
thus simulating ventricular paroxj'smal tachycardia. 

If, from these points of similarity between ventricular extra- 
systoles and paroxysmal ventricular tachycardia, we conclude that 
the tachycardia is merely the expression of a more serious form of 
extrasystole phenomenon (that is, a rapid succession of multiple 
extrasystoles arising from an area of hyperirritable ventricular 
musculature), and that the difference lies in the rapidity of the 
impulse formation rather than in the meehanism of the formation 
of the impulses, we would expect the quinidin to depress the area 
of hyperirritability to a point of slower impulse formation simulating 
rapidly occurring but isolated extrasystoles; we would expect to 
elicit a gradation of difference between the tachycardia and the 
extrasystole phenomena. However, this does not occur. When the 
quinidin is discontinued, the paroxj^smal attacks reappear and 
terminate abruptly unassociated with and unaccompanied by iso- 
lated extrasystoles. It would be only fair to conclude, from the 
fact that the extrasystole phenomenon is more easily depressed 
by the quinidin than is the paroxysmal phenomenon, that the 
difference lies in the mechanism of the impulse formation rather 
than in the degree of hjqierirritability or simple rapidity of impulse 
formation, 

Lewis’ conception of a circus movement in the auricle producing 
auricular fibrillation and amicular flutter is widely accepted— 
cadit qufEstio. It has been suggested that a similar mechanism is 
responsible for ectopic tachycardia in the ventricles. Palmer and 
white® favor the idea that a circus movement may be responsible 
for the paroxj^smal tachycardia of ventricular origin, the path of 
the circus varying somewhat from time to time as it does to a lesser 
degree in auricular flutter, thus accoimting for the variation in time 
and also in the shape of the abnormal ventricular complexes. 

In 1914 hlines and Garrey reported that they had obtained circus 
movements in rings of muscle cut from the turtle ventricle. That a 
circus movement can remain within a relatively fixed and uniform 
path when traveling around the contractile bell of the jelly fish, or a 
ring of muscle cut from the dog’s ventricle or auricle, or the circular 
auricular muscle which surroimds the superior and inferior vena 
cava, is universally accepted. Is it possible for such a movement 
to exist in the complex sjmcitium of the main mass of normal auricu- 
lar or ventricular musculature? If circus movement began in a 
circle of normal heart muscle in situ, the varying paths through 
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whicli this circus could, and undoubtedly would, move is infinite 
and the ventricular rhythm would become irregular. Viewing a 
dog’s heart, in which ventricular fibrillation has been produced, we 
find that the condition certainly simulates a moving circus. 

If the circus movement is the mechanism by which paroxysmal 
ventricular tachycardia is produced, we must admit that the path 
through which the circus passes in an individual heart is relatively 
fixed. Electrocardiograms taken during different attacks in the 
same individual show a fairly constant uniformity in the construc- 
tion of the ventricular complexes, that is, the ectopic focus respons- 
ible for the abnormal rhythm is the same in each attack. A definite 
area in the myocardium has become vulnerable or hyperirritable. 
Where there is clearly some interference in the coronary circulation 
the hyperirritability may be explained by the resulting localized 
anemia of the cardiac muscle. In digitalis we have a direct stimu- 
lating action on the heart muscle, that is, an increase in the irritabil- 
ity of the myocardium. In the absence of either of these two factors 
we must look for some congenital anomaly or neuromuscular aberra- 
tion which would cause a fixed area in the myocardium to become 
vulnerable. In the case I have reported here the ectopic focus 
responsible for the paroxysmal tachycardia is located in the right 
ventricular base. Records taken at three-month intervals show no 
essential alteration in the form of the ventricular complexes. 
Therefore, it would be fair to conclude that all his paroxysmal 
attacks took their origin from the same focus. 

The first attacks of cardiac irregularity described by the patient 
can only be interpreted as that of extrasystoles or extremely short 
runs of paroxysmal tachycardia. The attacks had a definite rela- 
tionship to exercise and emotional disturbances. His typical attacks 
of paroxysmal tachycardia did not occur imtil after a long course 
of digitalis therapy followed by a period during which he received 
no medication. It is verj'^ improbable that the digitalis was a direct 
cause of the paroxysmal attacks in this case. There was no change 
in his cardiac irregularity during the period he was taking the digi- 
talis, and the typical paroxysmal attacks did not occur until two 
weeks following the 'discontinuance of the drug. The paroxysmal 
attacks were also definitely influenced by exercise and psychic 
disturbances. 

That the heart is capable of extreme variation in its activities as 
the result of emotional stimulation, mechanical or metabolic dis- 
turbances, combined with an increased demand on the work of the 
heart, is well recognized in cases of “cardiac neurosis.” Is a heart, 
m which there is no demonstrable disease, either in its muscular, 
valvular or conduction mechanism, and in an individual not the 
subject of disease elsewhere, capable of activating so grave a form 
of ventricular tachycardia as an expression of shimted emotional 
outlet? Or are we here dealing with a heart in which there is some 
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preexisting congenital anomaly or neuromuscular aberration which 
is favorable to the production of the circus movement, but too 
delicate to be demonstrated by our present means of preeision, and 
yet abnormally sensitive to emotional stimulation and increases 
demand on the work of the heart? 

Conclusion. 1. A case of paroxysmal ventricular tachycardia in 
whom there is no evidence of serious heart disease is reported with 
electrocardiographic records. 

2. The slight displacement in the auriculoventricular rhythm 
in parox;>'^smal ventricular tachycardia is sufficient to cause the 
cyclic accentuation of the first sound at the apex. 

3. It is suggested that in paroxj'^smal ventricular tachycardia 
occurring in an individual—not the subject of demonstrable heart 
disease— we may be dealing not only with an inherited sensitive 
nervous system but also with an inherited cardiac neuromuscular 
aberration. 
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THE PROGNOSTIC VALUE OF THE SEDIMENTATION RATE IN 
ARTHRITIS. A MODIFICATION OF THE TECHNIQUE. 
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NEW YORK CITY. 


(From the Medical Service and Hematological Laboratory of the Beth Israel Hospital, 

New York City.) 


The rapidity of the sedimentation of the red blood cells in the 
plasma of the sick, known to Hippocrates, carefully observed and 
described by Galen, received its first scientific scrutiny by John 
Hunter in 1767. This great physician and teacher of the early 
eighteenth century delved deeply into the significance and possible 
causative factor for this phenomenon. He was able to demonstrate 
by simple and ingenious tests and observations that this agent was 
not centered in the erythrocyte, as had been advocated prior to and 
during this period, but in some element present in the plasma of the 
patient. By these findings he was able to establish a definite rela- 
tionship between the amount of sedimentation and the severity of 
the infection. The splendid work of Hunter was continued for 
some time bj'- J. Muller, Da\ty and others, but then vanished almost 
completely until the middle of the nineteenth century. Then, it 
reappeared as the subject of numerous lectures and publications. 
Although considered a procedure of worth, it for some unlcnown 
reason again was discarded, not to be heard of until 1917, when 
it was rediscovered and reappeared as a diagnostic test for preg- 
nancy. Since its revival by Fahraeus and its introduction as an 
accurate laboratory test, it has captured the attention of the 
medical profession the world over, and is at present enjoying its 
greatest popularity. 

Teclmique. Since the introduction of this simple test in 1917, numerous 
modifications have been suggested and employed. All of these methods, 
however, can be classified under two main procedures. The first is the 
original Westergren-Fahraeus method, which is used to determine the 
amount of sedimentation that takes place during a specified period of time. 
The second, the Linzemneier method, on the other hand, notes the length 
of time required for a red blood cell column to drop a specified distance to 
an indicated point. All methods require a specified amount of blood, 
usuallj' obtained by puncture of the median cephalic vein. This blood is 
drawn into a sjuiuge containing sodium citrate (3.5 to 5%) in the propor- 
tion of 1 part citrate and 4 parts blood. After thorough mixing, its con- 
tents are emptied into a calibrated tube. In the Fahraeus method the 
amount of sedimentation below the 20 cm. point is measured at the end of 
one hour. In the Linzemneier the time needed for the column to drop from 
the top to a point 18 mm. below is noted. It was while using both of these 
methods that I found that each procedure had certain drawbacks and that 
some method utilizing the good points of each might be used. 



380 WEISS : VALUE OF SEDIMENTATION RATE IN ARTHRITIS 


The method I have emploj^ed is essentially the same as the original 
Fahraeus, except for the measuring instrument. By venupuncture 1.6 cc. 
of blood is dravm into a syringe containing 0.4 cc. of a 3.5% solution of 
sodium citrate. The piston of the sjTinge is then drawn back slightly and 
its contents mixed thoroughl 5 \ The mixture is then emptied into the 
sedimentation cylinder (Fig. 1). At the end'of forty-five minutes a reading 



Fig. 1. — (1) Sedimentation tube vith blood column immediately after filling. (2) 
Sedimentation tube after three-quarters of an hour in case of acute rheumatic fever. 
Shows rate of 64.5%. (3) Sedimentation tube after three-quarters of an hour in 

normal individual. Shows reading of 3%. 

is made. This cylinder is constructed to hold 2 cc. The calibrated column 
is 113 mm. long, 5 mm. inner diameter, and is subdhdded into 100 equal 
parts. Thus the readings can be made directly in percentage. As a rule 
a fine capillar 3 ' tube slightlj’’ longer than the cyhnder is put inside and the 
blood mixture emptied alongside it. This ensures perfect mixing, and facili- 
tates filling and emptt’ing of the cjdinder. This tubing is removed graduallj’’ 
as the blood column rises in the calibrated tube. The normal reading is 
3 to 5 per cent in fortj-five minutes. 
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Theories. Tlie accelerated sedimentation of the red blood cells in 
the plasma of patients suffering with acute infections is a non- 
specific biologic phenomenon present whenever the blood stream 
receives the products of cellular disintegration. The immediate 
cause of the agglutination and the falling out of the red cells from 
their suspension was long in the dark. With investigations in 



4 6 

Fig. 2. (4) Sedimentation cylinder in case of acute leukemia, with severe anemia. 

Note the three subdivisions, the small upper section of clear plasma, the intermediate 
gray column of leukocytes and the lower section of red blood cells. (5) Sedimentation 
cylinder in case of acute infectious arthritis. Reading shows rate of 75.5%. 


electrophysical and chemical aspects of the blood much of this 
obscurity was cleared. At present there are five theories that are 
PJ^^sented to explain this reaction. The first, that propounded by 
Hober and Mond, is an electrophysical interference with the blood 
electric current, loss of potential or conductivity associated with 
serum globulin changes. The second and probably most acceptable 
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theory is that sedimentation is caused by serum-fibrin changes in 
the blood. The acceleration is accounted for as a protein phe- 
nomenon originating in a disturbance in the albumin-globulin- 
fibrinogen ratio. Linzenmeier, Hober and others have found that 
the addition of fibrinogen, protamin histone, and so forth, caused an ■ 
increase in sedimentation due to a decrease in the negative charge 
of the erytlirocytes. Gram, analyzing the fibrin content of 542 
plasmas, found an increase in infectious diseases, pregnancy, 
nephritis, and so forth. The third tlleorj’^ maintains that accelerated 
sedimentation is caused by a variation in the colloidal stability of 
the serum, with an increase in fibrinogen and globulin concentra- 
tions. The autoagglutination of the red blood cells as a theory has 
few adherents. Last, we have an imbalance of the cholesterol 
lecithin ratio given as the cause. 

Clinical Application. Entering the laboratory as a test for 
pregnancy, it was soon found that though positive, the sedimenta- 
tion test was not patliognomonic. Had investigations stopped at 
this point we should have lost an extremely valuable aid. Linzen- 
meier and others, tliough they discovered its negligible significance 
in pregnancy, found it of inestimable value in gjmecologic condi- 
tions. Surgeons following suit, were also able to attest to its differ- 
ential diagnostic value in various surgical conditions. Thus, where 
normal temperature and blood count often seemed to mislead, the 
sedimentation rate indicated caution. The internist also hastened 
to use this helpful guide. Cutler and Cohen, reporting on 500 chest 
cases, found this test the most valuable single means of estimating 
activity of pulmonary tuberculosis. It was to be of incalculable 
value in measuring the constitutional disturbance produced by tlie 
tuberculous process. Westergren, Starlanger and others consider 
the sedimentation test more valuable as an index of the course and 
value of treatment, and fitness for discharge of patients suffering 
with tuberculosis, than any other test. In neurology its frequent 
application has been recommended. In otolaryngology it was found 
of marked value. In cases of otitis media it acts as an indicator for 
operation, or possible complications. 

For the past two years I have been interested in the sedimentation 
rate and its application in cases of arthritis. During this time I was 
able to follow throughout their courses 150 cases of acute rheumatic 
fever, and 25 cases of infectious arthritis. Sedimentation tests were 
taken at first twice a week and later only once a week. Blood counts, 
chemical tests, blood cultures and other pertinent laboratory pro- 
cedures were employed when deemed necessary. In a series of 
comparative cases, readings were noted every five minutes, to 
determine whetlier curves produced varied and might be specific 
for those conditions. Graphs were plotted to determine whether 
the character of tlie curves produced might disclose the presence or 
threatening approach of some complication. Below I have given 
a resume of a few of the representative cases of this interesting group. 
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Case Reports. Case I.— M. M., aged fifteen years, was admitted with 
the diagnosis of acute arthritis. His chief complaints were pain, redness 
and limitation of motion of the right knee. One year ago patient had had 
an attack of rheumatic fever with pain in all joints. After a three-day 
period of fever and profuse sweats, patient recovered. During the interval 
between this attack and six weeks before admission, patient had occasional 
joint pains, and would tire easily. About six weeks ago patient had sudden 
swelling and redness of the right knee and ankle. This was accompanied by 
neither pain nor temperature. During this period he also developed a facial 
edema. Facial edema and swelling of the right ankle disappeared about 
three weeks ago when the right Imee became very painful. Patient has 
had no dyspnea, palpitation or precordial pain. For the past two weeks 
he has had five to six bowel movements daily. During the course of his 
illness he has lost 15 pounds. 

General appearance is that of a poorly developed, poorly nourished, very 
anemic j'oungster who appears chronically ill. Face is somewhat edematous 
and shows some phlebectasia. Entire musculature wasted and flabby. 
Local condition shows a circumscribed swelling around the right knee 
extending above the patella. There is definite fluctuation, but no tender- 
ness, redness or marked limitation of motion. 

Patient upon admission had a temperature of 99, pulse of 90 and respira- 
tions of 26. He weighed 80 pounds and had a blood pressure of 140 systolic 
and 70 diastolic. From the date of his admission to day of exitus fifteen 
weeks later temperature showed nothing unusual. Eoentgen ra)"- of chest 
showed no infiltration or ^consoUdation in either lung, no tuberculosis. 
There is thickening of pleural fissure as well as the parietal pleura. Heart 
shows slight enlargement with accentuation of the right auricle and pul- 
monary artery. Roentgen raj’- of sinuses shows thickening of the mucous 
membranes. Roentgen ray of right knee shows effusion expending into the 
quadriceps and extensor tendons. Later plates showed intercondylar bone 
destruction, with atrophy of the bones of the right knee joint suggestive 
of tubercular involvement. Last plate showed articular surfaces of tibia 
and fibula in contact, patella displaced downward. There is considerable 
infiltration of the soft tissue, and effusion. Chest plate shortly before 
exitus showed right bronchopneumonia. Electrocardiograph showed simple 
tachycardia. Treatment during the patient’s stay in the hospital included 
salicjdates orally, rectally and externally, daily diathermy, plaster casts, 
arthrodesis of the right knee and finally repeated blood transfusions. 

Laboratory Data: Urine; Sp. gr. between 1008 to 1012, albumin nega- 
tive to 3-1- ; microscopic — moderate hyahn casts; P.S.P. — 15% first hour, 
15 % second hour. Blood cultures, repeatedly negative. Wassermann test, 
negative. Blood chemistry: glucose, 84 mg.; N.P.N., 26 mg.; calcium, 
11.6 mg.; cholesterol, 296.2 mg.; total protein, 4.43; albumin, 1.97 ; globulin, 
2.46; ratio, 0.8. 

Blood counts: May 25.— R. 3.61, Hb. 40, W. 11,000, St. 4, S. 64, B. 1, 
E. 3, Ly. 24, Mo. 4 

June 6-R. 2.25, Hb. 39, W. 16,400, Mt. 1, St. 9, S. 71, Ly. 18, Mo. 1 

Aug. 21~R. 1.84, Hb. 32, W. 21,600, St. 2, S. 78, E. 4, Ly. 12, Mo. 2 

There is very marked anisocytosis, poikilocytosis, potychromatopluha, 
3 % normoblasts, 465,000 platelets; coagulation time, two minutes; bleeding 
time, three minutes; clot retraction, normal. Sedimentation tests taken 
during the early part of the patient’s stay, and those taken toward the end 
showed a maximal amount of 85% in thirty minutes. Patient died and the 
autopsy findings were: bronchopneumonia, chronic pleurisy irith acute 
exacerbation, pseudomembranous bronchitis, albuminous degeneration 
of the liver, amjdoid degeneration of the spleen, kidneys and adrenals, 
necrosis of the pancreas, and enteritis. 
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Case II. — G. S., aged eighteen years, was admitted on the medical 
ser\dce on May 24, complaining of joint pains for over a period of nine days. 
About twelve days ago patient felt out of sorts, had chilly sensations, vague 
aches and pains over the entire body, sore throat and slight cough. Finding 
his temperature to be 103 ° F., he took to bed. Three days later he developed 
pain and swelling of the right wrist mth marked limitation of motion. He 
then suffered with a migratory involvement of the opposite wrist, knees, 
ankles, shoulders and then the fingers. During this period he perspired 
profusely. 

Physical examination revealed a well-developed, well-nourished male 
aged eighteen years, vdth marked facial pallor, looking acutely ill. Chest 
showed sj^stolic murmur at the apex. Involved joints were stiff, slightly 
tender, motion somewhat impaired. Admission temperature of 104° F. 
dropped by lysis, and all joint symptoms disappeared after four days of 
intensive salic 3 date therap 3 ^ 

Roentgen raj'^ of chest showed cardiac configuration of mitral stenosis. 
Roentgen ray of joints negative. 

' Laboratorj’’ data: Urine, 1010 to 1020, faint trace of albumin, occasional 
hj'alin casts. Blood cultures, negative; Wassermann, negative; blood chem- 
istrj^: glucose, 135 mg.; N.P.N., 27.5; uric acid, 3 mg. 

Blood counts: April 25.— R. 3.73, Hb. 71, W. 16,000, St. 4, S. 79, Lj^. 8, 
Mo. 7, E. 0 

May 1.— W. 10,600, St. 4, S. 73, Ly. 17, Mo. 6 

May 10.— R. 3.87, Hb. 65, W. 9,600, St. 1, S. 63, Ly. 29, Mo. 7 

May 12.-R. 4.13, Hb. 67, W. 10,700, St. 3, S. 73, Ly. 17, Mo. 4, E. 3 

July l.-W. 9,000, St. 1, S. 63, Ly. 30, Mo. 5, E. 1 

Sedimentation rates: April 25, 62%; 29, 60%; May 5, 40%; 13, 6%. 
Discharged May 15. July 1, 4%. 

Tliis case is one of acute rheumatic fever. It is interesting to note that 
the sedimentation rate on admission was 62%, and although the tempera- 
ture and sjnnptoms disappeared four daj'-s later, the rate remained at that 
height. Although symptom-free, the sedimentation rate did not reach 
normal until three weeks later. On patient’s return for observation seven 
weeks later, his sedimentation rate was normal. During this interval he 
had been absolutely sj^mptom-free. 

Case HI.- E. K., male, aged forty-nine years, was admitted with chief 
complaint of polyarticular pain. Eight days prior to admission he had 
developed an acute attack of throbbing pain and swelhng of the left ankle. 
On subsequent days the left wist, right ankle, and left elbow were involved. 
Ten j'ears ago he had had a similar attack which lasted six months, and one 
four J'ears ago which lasted eight weeks. Entering with a temperature of 
101.4° F., pulse, 100, respiration, 34; he maintained a low-grade temperature 
during his seven-and-a-half-week staj'' in the hospital. The patient was 
discharged slightlj" improved. All Roentgen rays were negative except 
those of the joints, which showed a productive arthritic involvement of the 
bones of the wrist, knees and ankles; also of the tarsal joints of the left foot. 

Laboratory Data: Urines: Specific gra^dty between 1008 to 1030, with 
occasional faint trace of albumin, and occasional hj’-alin casts. Blood cul- 
tures, negative; Wassermann, negative; gonococcus complement fixation, 
negative; chemistrj': glucose. 111 mg.; N.P.N., 35 mg.; uric acid, 3 mg.; 
calcium, 9.4 mg. 

Blood counts: April 14. — R. 4.42, Hb. 85, W. 15,200, St. 4, S. 60, E. 4, 
Lv. 26, ]\Io. 6 

Mav 7.— AY. 8,000, St. 3, S. 69, E. 1, Ly. 20, Mo. 7. 

Mav 22.— AY. 7,000, St. 5, S. 60, E. 2, Ly. 27, Mo. 6 

Julv l.-AY. 9,500, St. 4, S. 62, E. 1, Ly. 26, Mo. 7 
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Sedimentation rates: April 18, 32%; 29, 52%; May 7, 60%; 15, 37%; 
22, 45%; 31, 25%. Discharged June 1, 1930. duty 1, 39%. 

This case of infectious arthritis gives a history of two previous attacks. 
It is extremely difficult to venture an opinion as to whether both of these 
attacks were rheumatic, or arthritic manifestations secondary to some focus 
of infection. Are we dealing now vdth a case of acute arthritis deformans? 
Obstinacy toward all types of treatment, low-grade temperature, tendency 
toward chronicity with periarticular changes make this a possibihty. How- 
ever, since arthritis deformans is at present being considered secondary to 
some infection, the classification of acute infectious artlnritis for this case 
will hold. The sedimentation rates clearly demonstrate that the patient’s 
condition was aggravated during the first three weeks, and then gradually 
returned to a basic low-grade level. Upon return for observation one month 
later, he still had all of his old complaints, walked with difficulty, could not 
clothe or feed himself because of stiffness of both hands. The sedimenta- 
tion rate was same as on admission. 

Case W.— I. K., lawj''er, aged twenty-four years, was admitted with the 
cliief complaint of joint pains. During the past winter he had had frequent 
coughs. One week ago he had an attack of pain in the left knee and tem- 
perature. Local applications caused improvement, but he nevertheless 
soon developed soreness in the left hip and ankle. On the fpllowing day 
joints of the opposite side were affected. At no time did he notice any 
swelling, redness or limitation of motion. Four days later he noticed swell- 
ing and pain in the right big toe. Physical examination was negative except 
for a blowing systolic murmur at the apex transmitted to the axilla, and 
also a soft blowing diastolic murmur at the apex. P2 accentuated. 

_ Roentgen ray of chest showed cardiac shadow enlarged, mitral configura- 
tion. Joints, negative. 

Laboratory Data: Urine: specific gra\ity, 1015 to 1032, very faint trace 
of albumin, occasional hyalin casts; blood cultures, negative; Wassermann, 
negative; blood chemistry: glucose, 138 mg.; N.P.N., 25 mg.; uric acid, 
2.8 mg. 

Blood counts: April 2.— R. 4.09, Hb. 74, W. 10,700, St. 5, S. 73, E. 1, 

. Ly. 15, Mo. 6 

April 28.-R. 4.21, Hb. 76, W. 6,800, St. 7, S. 54, E. 1, Ly. 32, Mo. 4 
May 8.-R. 4.28, Hb. 78, W. 4,800, St. 2, S. 57, E. 2, Ly. 37, Mo. 2 
July l.-W. 7,000, St. 2, S. 49, E. 0, Ly. 45, Mo. 4 
Sedimentation rates: April 10, 37%; 17, 25%; 26, 12.5%; May 9, 9%; 
July 1, 2.5%. 

In this case of articular rheumatism, we also find the cun’^e of the sedi- 
mentation rate lagging perceptibly behind the rapid improvement in 
physical signs and symptoms. Examination seven weeks after discharge 
shows sedimentation rate normal, patient Mth no subjective or objective 
complaints. 

_Case_V. — E. B., female, married, was admitted with the provisional 
diagnosis of acute rheumatic fever. Her chief complaints were swelling 
of the hands and feet for the past five dajm; fever, profuse sweats and gen- 
erahzed pains for two days. Patient had some adnexal operation twelve 
years ago. Four days before admission patient suddenly developed severe 
pains in the right hand and a temperature of 103° F. Right hand became 
markedly swollen, and two days later right foot was similarl}’’ involved. 
During this period she has felt verj’^ weak, has perspired profusely, has had 
elevated temperature, but no cliills. Physical examination reveals young 
• woman of thirty looldng acutely ill. There is a systohc murmur inside the 
■ apex beat, P2 equals A2. There is tenderness to pressure in the right lower 
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quadrant. Both elbows show marked limitation of motion. _ Left hand and 
right foot are markedly indurated and swollen. Both wrists are swollen 
and tender. iUl affected joints have limited motion. _ Roentgen ray of 
hands and feet shows no e\ddence of bone destruction or infiltration. Heart 
is generally enlarged and has a mitral configuration. Patient was giA^en 
sahcylates in large doses orally and by rectum, but without any influence 
or relief of symptoms. Other medications, typhoid and gonococcus A^ac- 
cines, and physiotherapy were employed A\dth similar lack of effect. 

Laboratory Data: Urine: specific gravity, 1004; trace of albumin; 
occasional red blood cells; cerAucal smear negative for gonococcus; Wasser- 
mann, negatwe; gonococcus fixation, negatwe; blood chemistry, negative. 

Blood counts: June 6. — R. 3.65, Hb. 62, W. 11,000, St. 4, S. 78, E. 1, 
Lj". 10, Mo. 7 

June 26.— R. 3.97, Hb. 64, W. 6,200, St. 9, S. 67, E. 1, Ly. 15, Mo. 8 

July 1.— R. 3.4, Hb. 63, W. 11,000, St. 7, S. 80, Ly. 8, Mo. 5 

July 14.— R. 3.69, Hb. 59, W. 5,200, St. 5, S. 66, E. 1, Ly. 19, Mo. 6,B. 1, 
M3\ 2 

July 23.— R. 3.5, Hb. 61, W. 5,400, St. 6, S. 62, E. 0%, Ly. 20, Mo. 8, B. 3, 
My. 1 

Sedimentation rates: June 30, 64%; July 7, 69 %; July 11, 65 %; July, 17, 
67 %; July 23, 67 %; July 30, 69%; August 19, 72%. 

Symptoms, signs and sedimentation rate made tiie proAUsional diagnosis 
most plausible. HoAAwer, when it was found that patient did not shoAV any 
signs of improvement A\dth intenswe salicylate therapy and the sedimenta- 
tion rate showed no tendency to fall, the diagnosis of infectious arthritis 
became paramount. The_ possibility of a Neisserian polyarthritis Avas con- 
sidered because of the history of an adnexal operation, its obstinacy to 
therapy and loAv-{^ade temperature. Gonococcus, complement fixation and 
cerAucal smear being negatwe, this diagnosis became less likely. Tlie con- 
stant high leA'^el of the sedimentation rate throughout her stay is of marked 
interest. 

Case VI.— R. P., female, aged twenty-seven years, was admitted on the 
medical serAUce, complaining of migratorj'^ joint pains for the past three 
weeks. Before admission she had developed generahzed body pains which 
localized in the knees, ankles, Avrists, shoulders and interphalangeal joints. 
These joints AA^ere inA^oRed at different times, but neA'^er showed signs of 
redness or swelling or limitation of motion. Physical examination negatRe 
except for a loud systolic murmur at the apex which is transmitted toAA'ard 
the axilla. P2 greater than A2. Joints are objectiveR negatRe. Electro- 
cardiograph shows sinus tachycardia. Roentgen rays shoAAr joints negatRe; 
heart enlarged, Avith accentuation of right auricle, and left auricle and A’^en- 
tricle. Configuration is mitral. 

Laboratory Data: Urine: specific graAuty, 1020 to 1030; trace of albumin; 
occasional red blood cell; blood cultures, negatRe; Wassermann, negatRe; 
blood chemistrj": glucose, 83 mg.; N.P.N., 30 mg.; total protein, 6.24; 
albumin, 4; globulin, 2.24; ratio, 1.7. 

Blood counts: June 10. — R. 3.04, Hb. 58, W. 8,000, St. 8, S. 64, E. 1, 
Ly. 23, Mo. 4 

June 12.— R. 2.95, Hb. 56, W. 10,400, St. 4, S. 57, E. 1, Ly. 35, Mo. 3 

June 26.— R. 3.42, Hb. 58, W. 11,200, St. 5, S. 62, Ly. 28, Mo. 5 

• July 8.— R. 3.43, Hb. 60, W. 11,400, St. 6, S. 55, Ly. 37, Mo. 2 

Sedimentation rates: June 13, 69%; June 26, 54%; July 2, 51%; July 

8, 48%; July 14, 35%; July 22, 30%; July 29, 25%; August 4, 20.5%; 
August 11, 16%; August 19, 8%. 

This case is one of acute rheumatic feA’er in which the joint manifestations 
played a minor role throughout the patient’s illness. It Avas therefore sur-' 
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prising to find that in spite of the lack of arthritic signs the sedimentation 
rate was A’’er 3 '^ high, and although the entire illness seemed very mild, fre- 
quent blood tests showed the rate dropping very slowly though steadily. 
This case would tend to demonstrate that it is not the arthritis per se that 
causes the high sedimentation rate, and that the apparently mild case does 
not necessarilj'' have a more rapid return to normal rates than those mth 
numerous swollen and inflamed joints. 


Case VII. — M. F., aged fifty-seven j'^ears, female, admitted with the 
chief complaints of pain over the sacral and lumbar region, over upper part 
of the sternum; swelling of the feet and loss of weight. SjTnptoms appeared 
insidiously about nine months ago with a localized sticking pain over the 
sacrum. A dull aching pain appeared over upper part of the sternum some- 
what later. Swelling pain and redness of feet a week later. Patient has 
been bedridden during this illness and has lost 50 pounds. For the past few 
weeks the intensity of her joint pains has diminished. Pain is aggravated 
by any attempt to stand or walk. Physical examination reveals female 
markedly emaciated and apparently chronically ill. Musculature wasted 
and flabby. Both feet are red, swollen and tender to slight pressure. There 
is an area of exquisite tenderness over the upper end of the sternum. Pres- 
sure on ribs and over the pelvis elicits tenderness. Orthopedic consultation: 
lumbar spondylitis with arthritis of both ankles. Roentgen rays show 
senile atrophy of peMs and lower lumbar vertebral structures with produc- 
tive changes. 

Laboratory Data: Urine: specific gravity between 1010 and 1030, no 
Bence-Jones protein, moderate white blood cells and epithelium; Wasser- 
mann, negative; blood chemistry, negative; blood count: R. 3.4, Hb. 59, 
W. 11,200, St. 2, S. 69, Ly. 22, Mo. 7, macrocytosis and microcytosis. 
Sedimentation rates: July 15, 69%; July 22, 70%; July 29, 69%; August 
6, 69%. 

This case is one of infectious arthritis with osteoarthritic changes. The 
arthritis deformans type usually involves the lumbar and sacroiliac joints, 
but may also involve others. Salicylates, physiotherapy and immobiliza- 
tion with plaster casts have been unable to influence or in any way help 
relieve the suffering of this patient. Sedimentation rate is liigh and will in 
all probability remain high. This type of arthritis coming on after the 
menopause is usually progressive and deforming. 


Discussion. After having determined the amount of sedimenta- 
tion present in various arthritic conditions, it ivas of interest to 
investigate whether the red blood cells dropped at varying rates 
in conditions caused by different etiologic agents. I therefore 
proceeded to record the amount of sedimentation every five minutes 
in a series of selected cases that had high sedimentation rates. In 
Table I we have 5 cases of divergent type. 

Table I. — Graphic Representation of the Sedimentation Rate. 

0-5-10-15-20-25-30-35-40-45-50-55-60 (min.) 

1. Infectious arthritis (tuberculous) 0-25-65-77— SO-81 % 

2. Ca. of lung (multiple abscesses) 0-20-75-83-84 

3. Ac. rheumatic fever, hyperpyrexia 0- 4-11-25-30-43-49-53-58-63-07-70-72 

4. Uremia 0- 5- 9-15-21-26-35-45-58-06-73-74-77 

5. Pulmonary tuberculosis 0- 7-13-21-28-33-37-41^5-48-50-52-54 
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In Table I the first case showed the maximal amount of sedimen- 
tation capable of being recorded, in twenty-five minutes. The 
height of the red cell column made further sedimentation impossible. 
In the second case there was flocculation of the entire cell column 
five minutes after introduction into the cylinder. Graph 1 shows 
nothing characteristic in the curves of either of the five curves. 



Table II. — Graphic Representation of the Sedimentation Rate. 

0-5-10-15-20-25-.30-35-40-45-50-55-GO (min.) 

1. Pulmonarj- tuberculosis, nephritis0-4-12-20-2G-33-3S-43-48-51-52-56-58 % 

2. Acute gangrenous appendicitis 0-1— 2- 3- 4- G- 8-10-13-15-19-22-25 

3. Osteomyelitis 0-2- 5-10-15-20-25-30-35-40-45-48-51 

4. Colitis 0-1- 4- 7-10-15-17-21-24-27-29-31-34 

5. PeU-ic peritonitis 0-2- 5-10-14-17-20-25-29-32-33-35-37 

Table I and Graph 2 also show that the rate of sedimentation as 
recorded every five minutes is of no assistance inasmuch as there is 
nothing characteristic about any of the five curves. 
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Perusal of this entire group of cases showed the presence of slight 
to severe secondary anemias in the majority. Blood counts were 
not of outstanding importance, inasmuch as they showed as a rule 
a slight leukocytosis and occasionally a staff cell count as high as 
9%. Eosinophils were usually present. Blood cultures were always 
sterile, and blood chemistry findings were not unusual except for 
the first case of tubercular arthritis with amyloidosis. Sedimenta- 
tion tests, however, were of interest and of definite significance. 
Although the height of the sedimentation rate was not a differential 
point between the cases of acute rheumatic fever and those of 
secondary infectious arthritis, be it tuberculous, gonorrheal or focal. 


Chart II. 



the behavior of a series of tests, taken at frequent intervals, was 
very helpful. In cases of rheumatic fever I found a gradual drop 
of the sedimentation rate and return to normal, whereas in all the 
cases of infectious arthritis the sedimentation rate remained high. 
It was also of interest to find that very high rates were found in very 
mild cases. These rates were often as h'gh as 60 to 70%. Further- 
more we found that whereas the fever and symptoms of the 
patient with acute articular rheumatism disappeared as a rule three 
or four days after oral or rectal administration of large doses of 
salicylate, the sedimentation rate stayed high and did not return to 
normal until three to five weeks after the patient was free of all 
sjmiptoms. The medical men observing these cases objected at 
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the beginning, because of the incompatibility of an apparently cured 
patient with a sedimentation rate that stayed high. We found, 
however, that this condition ivas the rule and advised that all the 
rheumatics be kept under observation as long as their sedimenta- 
tion rates were high, even if their symptoms had disappeared. 
Meerovitch, on a basis of his study of 90 cases of rheumatic poly- 
arthritis, feels that any patient released from treatment before the 
sedimentation rate has reached normal will come down with a 
recurrence in three weeks. He believes, however, that the amount 
of sedimentation is dependent largely on the acuteness of the dis- 
ease. Ditges also believes that the amount of sedimentation runs 
parallel with the clinical manifestations. There are a few more 
points of interest: (1) What part does the anemia play in this 
reaction, and (2) do any of these cases of rheumatic polyarthritis 
become chronic? It is true that many of these cases have marked 
secondary anemias, and that their arthritic manifestations are 
trivial. And then again we also know that three or four days after- 
institution of proper medication the symptoms all disappear but 
the sedimentation rate remains high. This point can be readUy 
cleared up by taking sedimentation tests on a series of secondary 
anemia of the posthemorrhagic tjTpe, or even cases of pernicious 
anemia. I have found in this type of a series that the sedimenta- 
tion rate rarely reached 15%. This can therefore never account 
for rates that often reach 70 or even 80%. Second, there still 
exists among the medical profession the term clironic rheumatism. 
This covers a vast number of ailments and sj^mptoms such as muscle 
pains, joint pains without external local manifestations, and so 
forth. It was therefore of interest to see whether any of the cases 
in this group would show any tendency to become chronic. This 
was found not be be the case, as all of these cases gradually showed 
normal sedimentation rates of 3 to 5%. Upon return for observa- 
tion these patients had normal rates and had no complaints to 
register. None of these cases had been discharged before the sedi- 
mentation rate had approached normal, taking no cognizance of 
their period of well-being. During the two years these cases have 
been under observation, I could find no recurrences or any tendency 
to chronicity. 

As regards the cases of infectious arthritis, we can say that in 
spite of all tj^ies of therapy, salicylates, physiotherapy, vaccines, 
the sedimentation rates were high and showed no tendeney to 
return to normal. Most of the cases were acute but tended to 
become clironic. 

Last, I wish to say a few words concerning the sedimentation 
cvlinder (Fig. 1). I have tried to utilize the best parts of both 
methods. I believe it is superior to the Linzenmeier method and 
its modifications as it is less time-consuming, more accurate and 
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practical. By this method it is very simple to 'do a dozen tests and 
then make the readings forty-five minutes later. To prove this to 
myself I used both methods on the same specimens of blood for a 
period of three months. I found during this period that it was 
utterly impossible to do anything but watch the Linzenmeier tubes, 
whereas one could go about the hospital taking care of other matters 
and return in three-quarters of an hour to record the readings on 
the cylinder. I also found that whereas the high sedimentation 
rates checked well with those cases that came down in less than 
thirty minutes, there were marked discrepancies- in those taldng 
more than an hour. Its advantage over the Fahraeus was that the 
tube was calibrated and could be read off in per cents; no complicated 
stand and spring were necessary; and last, that it had an inner 
diameter of 5 mm. and did away with the possibility of capillary 
attraction and rubbing between the red cells and the walls of the 
tube. 

Summary. One hundred and fifty cases of rheumatic fever and 
25 cases of infectious arthritis were observed and the following 
points noted; 

1. The sedimentation rate was high in rheumatic fever and did 
not return to normal with the disappearance of the arthritic symp- 
toms. The return to normal of 3 or 5% did not occur until three to 
seven weeks after the disappearance of complaints. 

2. Severity of the joint manifestations was not accompanied by 
a proportionately high sedimentation rate. 

3. Sedimentation rate did not return to normal any faster in 
mild cases than in the more severe. 

4. As far as the sedimentation rate gives evidence, cases of acute 
articular rheumatism do not tend to become chronic. 

5. Cases of acute rheumatic fever are not to be discharged before 
the sedimentation rate reaches normal. 

6. The sedimentation in these cases is not due to the amount of 
anemia that is always present. 

_ ( . The sedimentation rate in cases of infectious arthritis is very 
high (60 to 80%) and usually does not return to normal, unless the 
cause can be discovered and removed. 

8. This procedure does not differentiate the various tjqies of 
secondary arthritis such as tuberculous, gonorrheal or acute arthritis 
deformans. 

9. The high sedimentation rate is not due to the anemia that is 
usually present. 

This procedure is of no diagnostic value in arthritis, but is of great 
help in prognosis and an essential guide in treatment and convales- 
cence. No rheumatic fever should be discharged from close observa- 
tion until the sedimentation rate has reached normal. An;\" case 
that simulates aeute rheumatic fever but which shows no tendency 
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for the sedimentation rate to gradually return to normal can be 
understood to be one of secondary arthritis. 
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Recent studies by Elman and MclMaster^ on the physiology 
and pathology of urobilin have given us new facts concerning the 
formation and excretion of this substance. Urobilin is formed in 
the intestines from the bile pigment, bilirubin, by a reduction process 
associated with certain bacteria. Urobilinogen, the chromogen of 
urobilin, is probably first formed and excreted as such. It is, how- 
ever, readily oxidized to the pigment, urobilin, when exposed to 
light. The method used in our study for determining urobilin was 
that of Elman and hleMaster. During the experimental procedures, 
urobilinogen is converted into urobilin. The term, urobilin, as 
employed in this report includes therefore, all the reduction products 
of the bile pigment, bilirubin. 

It has been showm that urobilin is formed only when bile actually 
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enters the intestines. A large part of the urobilin is excreted in the 
feces. A certain part, however, is absorbed from the intestines by 
the portal circulation and carried to the liver where it may be 
removed from the blood. Normally the liver is able to remove all 
or nearly all of the urobilin carried to it by the portal circulation, 
so that very little or none reaches the systemic circulation to be 
excreted in the urine. In certain hepatic conditions, the ability 
of the liver to remove this substance from the blood may be inter- 
fered with, and a urobilinuria results. An excess of urinary urobilin 
has been reported principally in the clinical conditions associated 
with excessive destruction of erythrocytes, and those causing injury 
to the liver cells. Examples of these are: pernicious anemia; periods 
following blood transfusions; cirrhosis; acute yellow atrophy; liver 
degeneration due to infectious diseases, such as malaria, pneumonia, 
scarlet fever, typhoid fever, and rheumatic fever; and passive con- 
gestion due to heart failure. A urobilinuria has also been observed 
in apparently healthy individuals. 

It is generally agreed that small amounts of urobilin may be 
present in the urine in normal subjects. It has not been definitely 
established what constitutes a normal or an abnormal amount 
excreted in a twenty-four-hour period. This fact must be borne in 
mind when we interpret our experimental results, and should also 
make us cautious when we are tempted to assign clinical significance 
to small increases in this constituent during pathologic states. 
Frederick Muller reports as high as 20 mg. per twenty-four-hour 
period; Hoppe-Seyler from 80 to 140 mg.; and Saillet from 30 to 
130 mg.2 It has been pointed out that these variations probably 
were due to the fact that different methods had been employed and 
that sources of error existed in the analytic procedures. Edelman,® 
employing the method of Elman and McM aster, observed a uro- 
bilinuria at different times in normal children. He considers 3 mg. 
per 100 cc. or 30 mg. per 1000 cc. as the upper normal limit. How- 
ever, the expression of urobilin excretion in terms of concentration 
cannot be considered a satisfactory one, since the total urobilin 
output in a twenty-four-hour period is necessarily dependent on 
the volume of urine excreted in the same period. An estimation of 
3 mg. per 100 cc. on a 1000-cc. volume of urine would mean a total 
excretion of 30 mg., but if the volume were 2000 cc. the total excre- 
tion would be twice that amount or 60 mg. It would seem then that 
an excretion of 60 mg. in tw^enty-four hours need not necessarily 
indicate a serious patliologic condition. 

_ Marked increases in the urinary urobilin excretion during car- 
diac decompensation have been observed by various investiga- 
tors.^'^'5.e.7 Recently Edelman® reported observations on a large 
number of children. These cases were divided into 4 groups: A 
control group composed of normal children, a comparative group 
composed of children confined to bed with an illness other than 
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heart disease, a group of ambulatory heart cases, and ,a group of 
children with decompensated hearts. Of his control group, 4% 
were positive, of the comparative group, 34%, of the ambulatory 
group, 26%, and of the decompensated group, 88%. As a result 
of his observations, Edelman asserts that the urinary urobilin 
estimations ma}’^ serve the clinician as an indicator of the progress 
of the affected heart, and that this test is more sensitive and reliable 
than any of the other standards. 

Our study was concerned with the urinary urobilin estimations 
on children with rheumatic heart disease during different stages of 
the disease. Determinations were made on 57 ambulatory cases, 
4 children with recurrent rheumatic carditis without congestive 
failure, and 10 cases with congestive heart failure. Class III cases. 
The ambulatory cases were divided as follows: 1, Class I; 33,. 
Class IIA; 21, Class IIB ; 1, Class IV, and 1, Class V. The Class III 
children represented different degrees of congestive heart failure. 

In the Class IIA cases, the figures ranged from 0 to 84 mg. The 
average total output in twenty-four hours is 15 mg. If the estima- 
tion is expressed in milligrams per 100 cc., no child had more than 
3 mg. In the IIB cases the figures were slightly higher, ranging 
from 0 to 102.6 mg. The average total output in twenty-four hours 
is 26.5 mg. Six children presented values over 3 mg. per 100 cc. 
However, in only 3 of these was the total output per twenty-four 
hours above 60 mg., and at subsequent examinations considerably 
lower values were obtained. Of the 4 children with recurrent rheu- 
matic carditis, but with no signs of congestive failure, 3 showed 
values ranging betvTen 0 and 38 mg. per twenty-four hours. One 
child had an output of 12 mg. per 100 cc. at one examination. . One 
week later 3 mg. per 100 cc. were obtained. The results observed 
in the Class III children are presented in the report of the cases. 
These observations indicate that the highest urinary urobilin values 
were noted in the cases with congestive failure. 

Comment. Although the highest urobilin figures were obtained 
in children with congestive heart failure, a study of these patients 
over a period of time revealed the fact that congestive failure was 
not always accompanied by abnormal urobilin values; or as noted 
in some of the ambulatory children, an increased urinary urobilin 
output was not necessarily associated with congestive failure. In 
the IIA cases the total urobilin excretion per twenty-four hours 
was less than 50 mg. with the exception of 1 case which showed a 
value of 84 mg. A number of these children presented negative 
values. The child with 84 mg. showed a figure of 19.5 mg. at a 
subsequent examination. Four of the IIB cases showed figures above 
50 mg. per twenty-four-hour period. All of these children presented 
lower values at a second examination. The average total output 
of the IIB cases is 26.5 mg. as compared to 15 mg. for the IIA cases. 
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If one compares the output of the individual cases in each group, 
however, not a very appreciable difference is noted. The urinary 
urobilin estimations apparently are of no additional aid in classify- 
ing ambulatory children with heart disease. 

Three of the 4 children with recurrent rheumatic carditis, but 
witli no clinical evidence of congestive failure, showed no increase 
in the urinary urobilin. One child apparently presented slightly 
elevated figures for several days, but in this case we failed to express 
the results in total output per tv’^enty-four hours. 

From an analysis of our Class III children, we found that an 
increased urinary urobilin excretion may occur during congestive 
heart failure. This fact has been demonstrated by a number of 
investigators. Our interest in urobilinuria in heart disease was con- 
cerned with the clinical value, and to determine whether or not a 
close relation existed between the degree of urobilinuria and the 
efficiency of the heart. Since passive congestion and edema of the 
liver of varying degree often occurs during congestive heart failure, 
and a urobilinuria frequently results, it was suggested that urinary 
urobilin estimations might serve as a guide in determining the car- 
diac efficiency. We were unable to substantiate this vievqioint. 
In general, the highest figures were observed during marked con- 
gestive failure. However, great variations occurred from day to 
day. With an increase in the severity of the signs and sj'^mptoms 
of failure, an increase of urinary urobilin output was not always 
observed. In some. cases in early congestive failure, the urobilin 
excretion was well within normal limits, or not any higher than in 
patients with no heart disease, or in patients with organic heart 
disease but with no evidence of congestive failure. In some instances 
the urobilin had reached the normal level when there was still evi- 
dence of some congestive failure, or when it was considered inadvis- 
able to allow the patient to be up and about. In Case I the onset 
of failure was sudden, and was accompanied by a temperature of 
100.4° F. (rectal) which indicated a recurrent rheumatic infection. 
The urobilin estimation on a single urine specimen was only 4 mg. 
per 100 cc. An estimation on a twenty-four-hour specimen of 
urine could not be performed until a day later. It will be noted 
that the twenty-four-hour urobilin output was only slightly in- 
creased and not any higher than may be observed in the absence 
of congestive heart failure. Urobilin determinations were made at 
weekly intervals in this case until December 11, 1929, and then 
daily until the patient’s death. During all this time the patient 
was considered a Class III case, and although variations in the 
clinical condition were noted, there was always some clinical evi- 
dence of congestive failure present. The urobilin output also varied 
considerably, but was often within the normal range. The interest- 
ing point in this case is the fact that during the last ten days of the 
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patient’s life, the urobilin excretion decreased and was well within 
normal limits while the signs and symptoms of, heart failure became 
exaggerated. Jaundice became very deep and edema and body 
weight increased markedly. . The liver was 10 cm. below the costal 
margin. Case II developed a recurrent attack of rheumatic fever. 
In tliis case urobilin estimations were made before there were clinical 
signs of failure. These estimations were all negative. On March 20, 
dyspnea was noted, and the liver was palpable and tender, indicat- 
ing beginning congestive failure. The urobilin was still negative. 
The congestive failure became progressively worse, basal rS.les and 
edema appeared, and the liver increased in size. The urobilin out- 
put, however, never increased above the normal value. Case III 
was a child with rheumatic heart disease and congestive failure. 
He was always a Class III case while under observation. Marked 
variations in urobilin excretion were observed, some of tlie figures 
being well within normal limits. During January and February, 
1930, daily urobilin estimations were negative or well within normal 
limits, although signs and symptoms of congestive failure, such as 
edema, basal rales, enlarged and tender liver, and decreased urinary 
output were constantly present. Case IV is another child with con- 
gestive failure during the entire period of observation to the time 
of death. Only a trace of lurobilin was observed during the first 
four days of observation. Later determinations showed definite 
variations, although normal values were often obtained. There 
was no indication of an increase in urobilin output just before death. 
The results obtained in the other cases are shown in the report of 
the individual cases. 

Report of Ten Cases. — Case I. — boj"^, aged sixteen years, Mth rheu- 
matic heart disease, mitral insufficiency and stenosis developed acute heart 
failure on July 15, 1929. He complained of nausea and vomited. The 
temperature was 100.4° F. The liver was tluree finger breadths below the 
costal margin. Basal rales were present. There was slight edema of the 
ankles. The urobiUn was 4 mg. per 100 on a single urine specimen. A 
determination on a twenty-four-hour specimen could not be made until 
the morning of the seventeenth. The value was 76.2 mg. On August 11, 
the urobilin was 23.2 mg. but there was still evidence of congestive failure 
as e\ddenced by an enlarged and tender liver. The urobilin values varied 
a great deal from day to day. The highest figure obtained was 340.8 mg., 
the lowest 0. Since the onset of the congestive failure to the time of death 
on February 1, 1930, the patient was always considered a Class III case. 
During the last week of life congestive failure was marked. The urobilin 
was consistently low, ranging between 12.3 and 46 mg. per twenty-four- 
hour period. 

Case II.— A girl, aged twelve years, was admitted with, a diagnosis of 
rheumatic heart disease, mitral insufficiency and stenosis. Symptoms of 
a recurrent attack of rheumatic fever were noted on March 3, 1930. Signs 
of congestive heart failure were obsen^ed March 20. Urobilin estimations 
on twenty-four-hour urine specimens were negative from March 14 to 22, 
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two days after congestive failure was present. The urobilin values were 
27 mg. on March 23, 20 mg. the following day, and 12 mg. March 25. 
Congestive failure was of a moderate degree during this time. 

Case III.— A boy, aged eleven years, with a diagnosis of rheumatic heart 
disease, mitral insufficiency and stenosis, and aortic insufficiency developed 
a congestive failure on March 14, 1929. The child was always considered 
a Class III case since the onset of failure. The urobilin figures varied from 
288 mg. to 7.5 mg. per twenty-four hours. The child was discharged in 
November, 1929, but was readmitted in January, 1930, with signs and 
symptoms of congestive failure. Since the readmission, urobilin estima- 
tions were often negative, and never over 40 mg. during a twenty-four-hour 
period. Varying degrees of congestive failure were present at the time the 
determinations were made. 

Case IV. — A boy, aged nine years, was admitted on July 15, 1929, with 
a diagnosis of rheumatic heart disease, mitral stenosis and insufficiency, 
and congestive failure. He was always a Class III case until he died on 
February 9, 1930. Urobilin estimations showed only a trace on the first 
four days following his admission. The majority of the urobilin values were 
well within normal limits, only six being above 50 mg. 

Case V. — A girl, aged sixteen years, with rheumatic heart disease, 
mitral stenosis and insufficiency and aortic insufficiencj’', developed a 
recurrent carditis and auricular fibrillation. On October 25 signs and sjunp- 
toms of congestive failure were noted. The urobilin was 326.4 mg. on 
October 27. On the twenty-ninth it had dropped to 45.9 mg. and the fol- 
lowing day was 34.2 mg. The temperature was 100.2° F., there were moist 
r&les over both bases of the lungs, and dyspnea was present at rest. With 
the aid of digitalis (1 cat unit a day) the clinical condition improved to 
such an extent that the child was able to be up and about without experi- 
encing any discomfort. Daily urobilin determinations were made while the 
child was ambulatory. The figures varied from time to time between 0 and 
60 mg. No signs or sjunptoms of congestive failure were evident during 
tins time. For a period of two weeks the child was kept in bed to see whether 
or not rest would have any effect on the urobilin values, however, no differ- 
ence was noted between the urobilin excretion during the period of rest and 
the periods of slight phj^sical activity in this case. 

Case VI. — A girl, aged thirteen years, was admitted with a diagnosis of 
rheumatic heart disease, mitral insufficiency and stenosis, recurrent carditis, 
and congestive failure. The urobilin estimation was 204 mg. About a 
week later all signs of failure had disappeared and normal values for the 
urobilin were obtained. 


Case VII. — A boy, aged sixteen years, developed a recurrent carditis 
congestive failure on December 24, 1929. Tlie urobilin output was 
103.2 mg. Eleven days later it was 348 mg. On January 6 the urobilin 
was negative and from that date on, remained with normal limits. Signs 
and sjTnptoms of congestive failure disappeared at this time. 

Case VIII. — A girl, aged sixteen j’^ears, was admitted vith a diagnosis of 
^Climatic heart disease, mitral insufficiencj' and stenosis, and auricular 
nbnllation. On June 15, 1929, signs and sjunptoms of congestive failure 
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were noticed (dj^spnea, nausea, vomiting, enlarged and tender liver, basal 
rales). The urobilin output during the follomng day was 60.6 mg., two 
days later 24 , mg. Daily determinations since that date showed only 
small amounts of urobilin excretion. 

Case IX.— A girl, aged sixteen years, diagnosed as rheumatic heart dis- 
ease, mitral insufficiency and stenosis, and auricular flutter began to com- 
plain of anorexia and slight cough on July 1, 1929. The symptoms gradually 
increased in severity. On July 9, vomiting became a prominent symptom. 
The rate at the apex was 108. The liver was slightly enlarged and tender. 
On July 1, the urobilin output was only 12.6 mg, and on the ninth, 3.2 mg. 
The patient was digitalized on July 12, and was much unproved two days 
later. Her progress was rapid and in two weeks was able to be up and 
about. 

Case X. — A bojL aged eight years with rheumatic heart disease, mitral 
insufficiency and stenosis, and auricular fibrillation. He developed a mild 
congestive failure after digitalis had been discontinued. The highest urobilin 
output during this time was 73.8 mg. 

Summary. The urinary urobilin estimations are of no help in 
classifying IIA or IIB cases of heart disease. Children with a 
recurrent infection of the heart, but with no evidence of congestive 
failure may show normal values for the urobilin excretion in a 
twenty-four-hour period. High values for the urinary urobilin may 
be observed in children with congestive heart failure, but a high 
urobilinuria is not necessarily present in these cases, nor does a 
hjTierurobilinuria in children with rheumatic heart disease always 
mean congestive failure. The urobilinuria does not bear a consistent 
relationship to the degree of congestive failure, and, therefore, 
cannot be considered a reliable index of the functional efficiency of 
the heart. It is of no significant imlue in the diagnosis of the degree 
of damage, prognosis, or the management of the cardiac child. 
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During the course of studies^ - ^ concerning the effect of irradiated 
ergosterol on the calcium and phosphorus metabolism of adults we 
observed an increased retention of both of these salts. These studies, 
however, did not enable us to state conclusivelj'^ the exact mode of 
action of this vitamin D preparation. 

We had thought that the increased retention of calcium and 
phosphorus might be due to more complete absorption of tliese 
salts from the gastrointestinal tract, but had no proof as to the 
modtis aperandi. Certain observations on one of our former patients, 
as well as the work of other investigators,®- ® directed our 

attention to the study of composition of gastric and pancreatic 
juices before and after such vitamin therapy. 

For instance, this patient (Mr. R. L., Case I^) noted a tendency 
to anorexia and diarrhea after he had received 30 mg. of irradiated 
ergosterol a day for twelve days. The stools resembled those seen 
in the fatty diarrhea associated with pancreatic disease. Although 
these sjnnptoms disappeared before the dose of irradiated ergosterol 
was reduced, we wondered if they indicated a disturbance of pan- 
creatic function. Tvm duodenal analyses at this time revealed 
normal proteolytic, amylolytic and lipoljdic enzjTne activity. 
Evidently the fatty stools were not due to demonstrable depression 
of the lipolji;ic enzj-me activity. Tvm gastric analyses (ergamin 
acid phosphate was given at the time of the test meal in each case) 
revealed a very low gastric acidity. (See table below and Curves 
I and II of Chart I.) We had not determined his gastric acidity 
before the irradiated ergosterol therapy and therefore did not know 

* We Yvisli to take this means of thanking the Winthrop Chemical Company for 
the irradiated ergosterol used in these experiments. 
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whether this low gastric acidity was caused by its administration 
or represented a preexisting abnormal gastric secretion. It did, 
however, seem wortliy of furtlier study; therefore, he was sent 
home for eighty-one days and later observed {v. infra., Case I). 


Table I. — Gastbic Analyses Ddking the Abministbation op Ibbadiated 

Ergostehol. 


Case I. 

Date. 

Time. 

Vol., 

cc. 


Total 
acidity, 
cc. 0.1 N 
per 

100 cc. 

Chlor- 

ids, 

cc. 0.1 N 
per 

100 cc. 

Remarks. 

Mr. R. L. 

Jan. 23 

Fasting 

94 

0.30 


104.0 

■ 

Received 30 mg. 

See; 


10 min. 

94 

3.10 


116.5 

irradiated ergos- 

Chart I 


25 “ 

88 

4.60 

5.90 

125.0 

terol from Dec. 

Curve I 


40 “ 

50 

5.80 

6.50 

127.5 

8 to Jan. 4; 15 



55 “ 

29 

4.80 

5.00 

122.5 

mg. a day from 



70 “ 

3 

3.10 

4.40 

1 

N.S.Q. 

_ Jan. 4 to 26. 

Mr, R. L. 

Jan. 25 

Fasting 

30 


1.14 

121.5 

Two days later; 

See: 


2 min. 

94 

o’. 10 

0.42 

102.5 

same dosage (15 

Chart I 


17 “ 

no 

1.72 

2.38 

116.5 

mg. per day), of 

Curve II 


42 “ 

90 

3.75 

4.44 

117.5 

irradiated ergos- 



67 “ 

34 

^ 5.26 

6.50 

132.5 

terol. 



72 " 

8 

4.80 

6.44 

125.0 




87 “ 

5 

2.92 

4.90 

117.5 




102 “ 

5 

1.16 

2.78 

117.5 



Besides such suggestive evidence, there are many data in the 
literature which indicate that vitamin D therapy in some manner 
affects the reaction of the intestinal tract. Other workers® have 
observed that the intestinal contents in rickets are abnormally 
alkaline. As improvement takes place under ^dtamin D treatment, 
the intestinal contents become acid. Could this increased acidity 
of the intestinal contents be the result of changes in the composition 
of either the gastric or pancreatic juice? The finding of a lower 
gastric acidity in rickets would lend support to such a hj'pothesis.® 
Certainly any increase in the acidity of the gastrointestinal tract 
would favor more complete absorption of calcium.®- ® 

The Composition of Gastric and Pancreatic Juice Before and After 
Irradiated Ergosterol Therapy in Patients. In order to observe 
whether or not the administration of irradiated ergosterol had any 
effect on the composition of gastric or pancreatic juices, the following 
tests Were performed. Irradiated ergosterol was administered to 
4 adults. In 3 of these subjects (apparently normal) the gastric 
juice was analyzed before and after irradiated ergosterol adminis- 
tration. The duodenal contents were tested for pancreatic enzyme 
activity before and after this therapy. (Case III, Miss L. D., had 
no tests made on the duodenal contents before the administration 
of irradiated ergosterol was instituted.) Only gastric analyses were 
made on the patient with osteoporosis (Case hlrs. hi. B.). 
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Methods. The procedure used in analyzing the gastric juice was 
as follows; The patient was not allowed breakfast. A small tube 
was passed to the stomach through the nose and the fasting contents 
aspirated. Then a test meal of 100 cc. of 7% alcohol was given 
through the tube; in all cases 1 cc. (0.5 mg.) of ergamin acid phos- 
phate was administered intramuscularly at the same time. Samples 
were colleeted at ten to fifteen minute intervals; the volume was 
measured at each withdrawal and all but 10 cc. returned to the 


Chart I. — Showing the Effect of Irradiated Ergosterol on the Secretion 
OF Free Hydrochloric Acid, 



Curve^I shows the values obtained after irradiated ergosterol had been administered 
forty-six days. Thirty milligrams were given each day for the first twenty-six days and 
16 mg._ a day the last twenty days. Curve 11 represents the values obtained on the 
forty-eighth day of this period of study. Curves III and IV represent the normal free 
hj droohloric acid secretion in this patient. Curve V represents the values obtained 
after the administration of 5 mg. a day for twenty-five days. Curve VI represents 
the values obtained on the twenty-sixth day (dose the same, 5 mg. a day). 

stomach. This was continued until the volume obtained at an 
aspiration became too small to make an analysis (less than 5 cc.). 
Each collection of juice was titrated against ^ sodium hydroxid 
in the usual manner. Topfer’s solution and phenolphthalein were 
used as indicators in order to determine the amount of free hydro- 
chloric and combined acid present. The clilorid content of each 
sample was determined by the method of Fiske.® The presence or 
absence of bile, mucus and blood was noted. 
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Tile procedure used in analyzing the duodenal contents was as 
follows : The patient was not allowed breakfast. A tube was passed 
to the duodenum and its position checked by fluoroscopy. Then 2 
ounces of 40% cream were given through the tube and collection 
of duodenal contents begun. The first portion obtained was mixed 
with cream; accordingly all material was discarded imtil a clear 
fluid began to flow. About 50 cc. of the clear duodenal contents were 
then collected for analysis. The activity of the pancreatic enzymes 
was determined according to the method outlined by McClure and 
others.^®- 


Table II. — Gastric Analyses Before and After the Administration of 
Irradiated Ergosterol.* 


Case. 

Date. 

Time. 

Voh. 

cc. 

Free 
HCl, 
cc. 0.1 N 
per 

100 cc. 

Total 
acidity, 
cc. 0.1 N 
per 

100 cc. 

Chlor- 

ids, 

cc. 0.1 N 
per 

100 cc. 

Remarks. 

Mr. R. L. 

April 16 

Fasting 

? 

9 

15 

41.5 

Seventy-five days 

See; 


IS min. 

75 

52 

61 

67.5 

since administra- 

Curve III 


33 “ 

62 

74 

86 

89.0 

tion of irradiated 

Chart I 


48 “ 

58 

81 

93 

96.0 

ergosterol. 



G3 “ 

6 

65 

83 

94.0 




78 “ 

1 

46 

60 



Mr. R. L. 

April 22 

Fasting 

44 

19 

38 

105.0 

Eighty-ono days 

See: 


15 min. 

83 

49 

50 

02.5 

without irradiat- 

Curve IV 


30 “ 

107 

77 

84 

65.0 

cd ergosterol. 

Chart I 


45 “ 

70 

84 

95 

107.5 




60 “ 

54 

80 

97 

103.5 




75 “ 

50 

70 

84 

93.5 




90 “ 

28 

58 

76 

88.5 




105 “ 

13 

54 

65 

81.0 




120 “ 

12 

21 

36 



hlr. R. L. 

May 25 

Fasting 


0 

8 

79.0 

After 25 days on 5 

See: 


15 min. 

140 

20 

29 

24.5 

mg. irradiated er- 

Curve V 


30 “ 

140 

37 

46 

65.0 

gostcrol a day. 

Chart I 


45 “ 

106 

42 

53 

70.0 




60 " 

73 

43 

54 

74.0 




75 " 

42 

34 

52 

75.0 




90 “ 

2 

15 

26 

55.5 




105 “ 

1 

9 

21 



Mr. R. L. 

May 27 

Fasting 


0 

14 

67. G 

Tsvo days later on 

See: 


20 min. 

63 

42 

54 

71.6 

same therapy. 

Curve VI 


30 “ 

64 

49 

62 

74.0 


Chart I 


45 “ 

55 

56 

70 

87.5 




60 “ 

45 

43 

58 

84.5 




75 “ 

18 

23 

36 

72.0 




90 “ 

4 

8 

29 

70.5 



* Second period of study on Case I, Mr. R. L. The first two analyses were 
obtained before irradiated ergosterol was given a second time. The last two anal 3 ''ses 
were made after he had received 5 mg. a day for twenty-five and twenty-seven days. 


respectively. 

Case Reports.— Case I. Mr. R. L., a student, aged nineteen years, 
returned to the metabolism -ward for a second period of observation after 
an inten'al of eighty-one days without irradiated ergosterol therapy. 
Gastric analyses performed on the seventy-fifth and eighty-first days after 
cessation of the first idtamin D medication showed a normal gastric acidity 
on both occasions. (See Cun'es III and W of Chart I, and Table II.) 
These results are quite striking when compared to the extremely low gastric 
acidity which had been obsen^ed after this same patient had received 30 mg. 
of irradiated ergosterol per day for almost seven weeks. (Results of tins 
first period of study are shown in Table I, and m Curves I and II of Chart i.) 
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During the second period of study he received only 5 mg. of irradiated 
ergosterol each day (April 30 to June 1, 1929). Gastric analyses made on 
the twenty-Mth and twenty-seventh days after instituting this therapy 
showed a definite reduction of the gastric acidity. However, the reduction 
in acidity was not so marked as had been observed during the first period 
of study. (See Table II, and Curves V and VI of .Chart I.) Duodenal 
analyses done during the three different experimental periods: (I. VTiile 
receiving 30 mg. of ergosterol a day. II. The control period. III. During 
the administration of 5 mg. per day) showed no appreciable changes in the 
activity of the pancreatic ferments except a slight depression of activity 
of the amylolytic enzyme in Period I. (See Table III.) 


Table III.— Pancreatic Enzyme Activity Before and After Irradiated 

Ergosterol Therapy. 


Case. I. 

Date, 

1929. 

Pancreatic enzyme. 

Irradiated ergosterol, 
mg. per day. 

Proteo- 

lytic.* 

Lipo- 

lytic.f 

Amylo- 
lytic.J 1 

Mr. R. L. 

! 

Jan. 26 

0.15 

1.05 

0.12 

30 mg. from Dec. 8 to Jan. 4 ; 






15 mg. from Jan. 4 to 26. 


30 

5.80 

1.75 

0.25 

Same dose (15 mg. a day). 


April 29 

5.43 1 


2.12 

' No ergosterol for 79 days. 


30 

2.28 

0.50 

1.44 

I No ergosterol for 90 days. 


May 3 


1.47 


15 mg. from April 30 to May 3. 


28 

4.87 

1.78 

3.21 

! 5 mg. from May 3 to 28. 


29 

5.58 

2.80 

4.40 

5 mg. 


* Figures represent the milligrams of nonprotein nitrogen developed from 9 cc, 
of a 0.5% solution of casein by 1 cc. of diluted (1 to 50) duodenal contents. 

t Figures represent the acidity developed by 1 cc. of diluted (1 to 50) duodenal 
contents from 9 cc, of cottonseed-oil emulsion as expressed in cubic centimeters of 
sodium hydroxid used in titration. 

t Figures represent milligrams of sugar developed from 9 cc. of a 4% solution of 
soluble starch by 1 cc. of diluted (1 to 50) duodenal contents. 


For details of method see paper by McClure and others.^® 

Lower Limit of Normal Pancreatic Enzyme Activity Values. 

Proteolytic. Lipolytic. Amylolytic. As determined by: 

1.46 0.90 0.75 McClure, ct al.'o 

1.50 0.75 0.75 Jones, e< al.a 

Any values lower than those given above should be considered as 
abnormal. Any values higher should be considered normal. 

Case II. — hlr. D. C., a medical student, aged twent 3 ’’-five j'^ears, volun- 
teered for a similar period of studjL Two gastric analyses were done before 
the therapy was started. From Table IV and Curt'es I and II of Chart II 
one notes he had a normal gastric acidity. He received 5 mg. irradiated 
ergosterol from April 29 to May 21, 1929 (twenty-two days). The dose was 
then increased to 10 mg. a daj" and continued until June 15, 1929 (twenty- 
five days longer). Therefore, this xatamin D preparation was given daily 
for forty-seven dajLS. About May 15 he began to have two bowel movements 
a dajL Bj' the last of hlaj' this had increased to three or four a dajL All 
stools were soft and well formed. At no time did he develop a true diarrhea 
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or complain of gaseous distention or anj"^ other untoward symptoms. Gas- 
tric analyses performed on May 21 and June 13 are shown in Table IV and 
in Curves III and IV of Chart II. The average of these two cur\ns is lower 
than the average of those before medication was started, but not so great 
a reduction as was observed in Case I. 


Table IV. — Gasteic Analyses Before and After Irradiated Ergosterol 

Administration. 


Case II. 

Date. 

Time. 

VoL, 

cc. 

Free 
HCI, 
cc. 0.1 N 
per 

100 cc. 

Total 
acidity, 
cc. 0.1 N 
per 

100 cc. 

Chlor- 

ids, 

cc. 0.1 N 
per 

100 cc. 

Remarks. 

Mr. D. C. 

Mar. 23 

Fasting 

0 

0 

6 

57.5 

Before therapy. 

See: 


5 min. 

130 

4 

8 

23 0 


Chart II 


25 “ 

98 

34 

48 

63 5 


Curve I 


45 “ 

93 

50 

62 

75.0 




65 “ 

70 

28 

38 

72.5 




85 " 

33 

24 

38 

72.5 




Fasting 

0 

9 

22 

88 5 

Before therapy. 



20 min. 

48 

84 

96 

115 0 




40 “ 

33 

71 

85 

106.0 




60 “ 

18 

53 


91.0 




80 “ 

15 

42 

66 

83.5 


Mr. D. C. 

May 21 

Fasting 


12 

20 

89.5 

After 21 days of ir- 

See; 


15 min. 


27 

38 

50.5 

radiated ergosterol 

Chart II 


30 “ 

37 

59 

73 

96.5 

therapy. 

Curve III 


45 “ 

36 

45 

57 

93.5 




60 “ 

46 

43 

58 

93.0 




75 “ 

23 

35 

52 

87.0 




90 “ 

25 

39 

63 

90 5 




105 “ 

12 

27 

45 

93.0 


Mr. D. C. 

June 13 

Fasting 

50 

15 

31 

86.0 

After 44 days or- 

See: 


20 min. 

51 

44 

60 

77.0 

gosterol therapy. 

Chart II 


40 “ 

47 

37 

55 

94.5 


Curve IV 


60 " 

72 

40 

60 

99.0 




SO “ 

70 

41 

58 

83.5 




100 “ 

29 

43 

61 

106.0 




120 “ 

20 

35 

55 

103.5 



The 3 duodenal analyses before medication was given checked each 
other surprisingly well. Two duodenal analyses while on irradiated ergos- 
terol showed a definite depression of the activity of all 3 pancreatic enz 3 rmes 
when compared to the values obtained during the premedication period. 
(See Table V.) Although the values obtained during the administration 
of irradiated ergosterol are within the normal limits for such determina- 
tions, i®* (see footnote. Table III), the fact that they are considerably 
lower than the control values obtained in this case would seem to be signifi- 
cant. We feel justified in considering this a depression of pancreatic enzyme 
activity as a result of irradiated ergosterol administration. 


Table V. — Pancreatic Enzyme Activitt Before and After Irradiated 

Ergosterol Therapy. 


Case 11. 

Date, 

1929. 

! : 

1 Pancreatic enzjme. 

Irradiated ergosterol 
dosage. 

Proteolytic. 

Lipolytic. 

Amylolytic. 


Mar. 13 

4.95 

1.78 

3.53 

Before therapy started. 


16 

4.57 

1.70 

• • • 

Before therapy started. 

1 

19 

4.75 

1.75 

5.78 

Before therapy started. 

i 

May 23 ' 

2.90 

1.28- ■ 

1 2.42 

5 mg. n day for 22 days. 


June 29 

1.72 

i 

1.24 

1.17 

i 

After 46 days of therapy. 
















Chart II.— Showing the Effect op Irradiated Ergosterol Administration 
ON THE Secretion of Free Hydrochloric Acid. 



Curves I and II represent the values obtained before therapy was started. Curves 
III and IV represent the values presented in Table IV. Curve III shows the values 
obtained following the daily administration of 5 mg. a day for twenty-two days. 
Curve rV represents values after forty-four days of therapy. The first twenty-two 
days the dose was 5 mg. a day; the last twenty-five days it was 10 mg. a day. 


Chart III. — Showing the Effect op Irradiated Ergosterol Administration 
ON THE Secretion of Free Hydrochloric Acid. 



Curves I, II and IH represent the values obtained before therapy was started. 
Curve r\'' represents the values obtained after one hundred and forty daj's of this 
medication (10 mg. a day). Curve V was obtained on the one hundred and fortv- 
sccond day (dosage unchanged). 
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Case III. — Miss L. D., a student nurse aged twenty-one years, was given 
10 mg. of irradiated ergosterol per dai”- foin May 28 to October 19, 1929 
(one hundred and forty-two daj^s). From Table VI and Chart III it is 
noted that the gastric acidity was slightl}' but definitely reduced after 
one hundred and forty days on irradiated ergosterol. No determinations 
of pancreatic ferment actiwty were made before medication was started. 
The one done at the end of the experiment was well within normal limits 
(See Table VII). 


Table VI. — Gastric Analyses Before and After the Administration of 
Irradiated Ergosterol. 


Case III. 

■ 

Date. 

Time. 

Vol.. 

cc. 

Free 
HCI. 
cc. 0.1 N 
per 

100 cc. 

Total 
acidity, 
cc. 0.1 N 
per 

100 cc. 

Chlor- 

ids, 

cc. 0.1 N 
per 

100 cc. 

Remarks. 

Miss L. D. 

May 16 

Fasting 


9.0 

22.0 

98.5 

1 

Before therapy. 

See: 


15 min. 

87 

13.0 

21.0 

34.0 


Curve I 


30 “ 

88 

32.0 

39.0 

56.0 


Chart III 


45 “ 

90 

55.0 

63.0 

79.5 




60 “ 

73 

60.0 

70.0 

86.5 




75 “ 

60 

56.0 

67.0 

89.0 




90 “ 

23 

55.0 

70.0 

90.5 




105 “ 

21 

43.0 

58.0 

88.0 




120 “ 

10 

37.0 

54.0 

89.5 


Miss L. D. 

May 25 

Fasting 

10 

18.0 

39.0 

87.0 

Before therapy. 

See: 


15 min. 

40 


34.0 

55.5 


Curve II 


30 “ 

70 


62.0 

82.5 


Chart III 


45 “ 

82 

66.0 

83.0 

98.0 




60 “ 

72 

68.0 

82,0 

99.5 




75 “ 

33 


75.0 

84.0 




90 “ 

1 


67.0 



Miss L. D. 

May 27 

Fasting 



18.0 

96.5 

Before therapy. 

See: 


15 min. 

60 

30.0 

43.0 

56.0 


Curve III 


30 “ 

70 

60.0 

76.0 

89.5 


Chart III 


45 “ 

52 

66.0 

87,0 

99.0 




60 “ 

28 

67.0 

88.0 

100.5 




75 “ 

19 

60.0 

83.0 

93.5 


Miss L. D. 

Oct. 16 

Fasting 


4.0 

13 0 

66.4 

10 mg. a day for 

See: 


10 min. 

110 

3.8 

7.8 

21.5 

140 days. 

Curve IV 


20 “ 

105 

8.4 

13.4 

38.0 


Chart III 


30 “ 

85 

22.8 

32.4 

66.5 




40 “ 

65 

34.8 

43.8 

74.5 




50 min. 

52 

43.2 

52.8 

83.0 




60 “ 

20 

36.4 

47.4 

92 0 




70 “ 

20 

19.8 

28.4 

84.0 




80 “ 

14 

13.4 

22.4 

80.0 




90 “ 

2 

4.4 

9.0 

67.5 ' 


Miss L. D. 

Oct. IS 

Fasting 


12.0 

17.0 

63.5 

Two days later 

See: 


10 min. 

85 

0.0 

6.5 

37.5 

therapy un- 

Curve V 


20 “ 

65 

28.4 

35.4 

54.0 

changed. 

Chart III 


30 “ 

63 

49.0 

60.0 

81.5 




40 “ 

62 

55.6 

69.4 

93.0 




50 “ 

47 

63.6 

76.6 

100.0 




60 “ 

37 

55.2 

69.2 

99.0 




70 min. 

19 

47.4 

58.8 

95.0 




SO “ 

10 

38.4 

52.0 

92.0 




90 “ 

2 

33.8 

45.6 

90.0 
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Table VII.— Pancreatic Enzyme Activity After Irradiated Ergosterol 

Therapy. 



Date, 

Pancreatic enzyme. | 

Irradiated ergosterol 

Case III. 

1 1929. 

1 

Proteolytic. 

Lipolytic. 

Amylolytic. 

dosage. 

MissL. D. 

1 

Oct. 19 

1.72 

1.53 

2.64 

After receiving 10 mg. a 
day for 140 days. 


Case IV. — Mrs. M. B., aged fifty-four years, a convalescent from osteo- 
porosis, was also studied before and after irradiated ergosterol therapy. 
She received 5 mg. a day from May 17 to June 11, 1929 (twenty-five days), 
8 mg. a daj’' until June 15 (four days), and 20 mg. a day until June 22, 1929 
(seven days). During these thirty-six days we noted no untoward symp- 
toms. Here again there is a suggested reduction in the gastric acidity after 
such vitamin D therapy, but it is not marked enough to call a true effect. 
No duodenal analyses were performed on this patient. 


Table VIII. — Gastric Analyses Before and After Irradiated Ergosterol 

Administration. 


Case IV, 

Date. 

Time. 

Vol., 

cc. 

Free 
HCl, 
cc. 0.1 N 
per 

• 100 cc. 

Total 
acidity, 
cc. 0.1 N 
per 

100 CO. 

Chlor- 

ids, 

cc. 0.1 N 
per 

100 cc. 

Remarks. 

Mrs. M.B. 

May 6 

Pasting 

73 

0 

5 

47 5 

Before therapy. 

See; 


15 min. 

62 

14 

24 

44.0 


Chart IV 


30 


61 

32 

45 

71.5 


Curve 1 


45 


41 

44 

58 

87.5 ' 




60 

« 

18 

49 

61 

92.5 




75 

« 

10 

1 38 

53 

102.5 


1 


90 


2 

i 34 

45 



Mrs. M. B. 

May 7 

Fasting 


0 

5 

74.0 

Before therapy. 

See: 


15! 

min. 

80 

15 

21 

41.5 


Chart IV 


30 

(( 

75 

35 

46 

67.5 1 


Curve II 


45 

c< 

72 

47 

62 

86.5 1 




60 

« 

55 

51 

67 

94.0 ! 




75 

it 

38 

55 

63 

96.5 




90 

(( 

26 

36 

55 

95.0 




115 

ti 

12 

24 

43 

92.5 

i 

Mrs. M. B. 

June 19 

Fasting 

10 

0 

8 

51.0 

Thirty-two days 

See: 


15 min. 

74 

18 

32 

71.5 

therapy. 

Chart IV 


30 


86 

36 

54 

72.5 


Curve III 


45 

(( 

62 

49 

67 





60 


60 

57 

81 

99.0 




75 


38 

45 

66 

100.5 




90 


2 

37 

58 

97.0 


Mrs. M.B. 

June 20 

Fasting 

25 

0 

5 

04.5 

I Thirty-throe 

See: 


15 min. 

104 

11 

19 

35.0 

1 days therapy. 

Chart IV 


30 

it 

88 

30 

44 

59.5 1 


Curve R" 


45 


72 

32 

45 

68.5 1 




60 

<( 

64 

42 

54 

78.5 

1 



/o 

(( 

59 

34 

49 

87.5 

1 



90 

li 

19 

30 

1 42 

91.5 

1 



105 

(( 

16 

24 

36 





120 

(( 

18 

13 

29 

100.5 

1 
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Remarks. 

Anorexia. 

Vomiting. 

Vomiting. 

Ergosterol stopped 
vomiting. 
Vomiting. 

Died. 


Dog chewed off tip 
of delivery tube. 
Reinserted under 
ether anesthesia. 

Vomiting. 

Ergosterol stopped. 



1G.5 

15.4 

14.8 

14 .‘O 

13.’2 

16.5 

13.2 




Dose per 
day, mg. 
irradiated 
ergosterol. 

fl fl fl fl C q »-t »-« *-i Gpa 

ooooooo ooo 

12; ;z;^ 12; ^^12; 

• • 

None 

None 

None 

15 

15 

15 

16 

15 

None 

None 


•uinaog 

z 

no 

d 

160.0 

163 !o 

159 .’O 

162.0 

0S9I 

O' 091 

o ^ o 

o • * • • • • • • (N 

W 

1-1 r-4 

■ 

170.0 

172.0 

Cl, 

ce. 0.1 N. 

o o o 

• 

t-H 

105.0 

103.0 

109.0 

108 !o 

109.0 

108.0 


B., 

cc. 0.1 N. 

CO cicoo^ cc-^o 00 a> 

•CO ••^C^C^CO •TJ41010 *00 w • • 

-COCOIOCO ‘COCOCO 'CO •»0>0 CD • • 

»H rHtHW »-< ^ 

158.0 

160.0 

cooeo NOO 

*-ffOCO ♦ • COrHW »ID 

b.b-iO • • U54Db* ‘b* 

fH tH T— « 1— • tH »H 

163.0 

164.0 

Cl + Deter- 
mined 
HCO,. 
cc. 0.1 N. 

^ i-HrH^OO «50CO ^ 

• o ••^cooo ‘CatHi-c lo . . 

.rf •cOCOiOlO •U3iOb» *10 ‘COiO b* • • 

tH fHrHiH tH iMtH rH 

156.0 

159.0 

170.0 
138.6 

133.8 

155.8 

148.0 

166.8 

168 is 

147.0 

160.0 

Pancreatic juice. 

Cl -f Calcu- 
lated 
HCOt, 
cc. 0.1 N. 

CO OCOO'^ OO'^O CO 05 

•CO ‘TtJC^ClCO •Tt<lOlO «C^ *00 C<l • • 

-OOIDCO •COCOCO ’CO ‘lOUJ CD • • 

W i-HfHtH i-H 

158.0 

160.0 

171.3 

173.0 

153.3 

168.2 

151.0 

171.0 

176 .’4 

163.0 

164.0 

Deter- 

mined 

HCOj, 

CO. 0.1 N. 

38.4 

45.1 
, 49.1 

42.4 

54.8 

60.5 

57.9 

72.6 

47.7 

59.3 

54.4 

55.4 

46.0 

59.0 

70.0 

42.6 
68.8 

96.8 
73.4 

74.8 

73.6 

54.0 

80.0 


Calculated 

HCOi, 

CO. 0.1 N. 

44.’6 

45 .9 
45.6 

44.0 

58.4 

65.8 

71.4 

66.0 

52.8 

55.2 

47.2 

42.9 

OO 

coo 

rj^CO 

71.3 

78.2 

48.3 

99.2 

76.0 

80.0 

79.4 

70.0 

84.0 

Cl, 

cc. 0.1 N. 

o cooo ooo o oo o 

• bj ‘or^coio •oi*<c5 *0 *1000 o • • 
•o ‘t-itHOO •05005 •IH •oo d • • 

1-H fH?-< 

110.0 

100.0 

100.0 

96.0 

85.0 

69.0 

75.0 

91.0 

96!o 

93.0 

80.0 


Dog III 

Aug. 8 

Aug. 10 

Aug. 16 

Aug. 17 . . 

Aug. 18 

Aug. 19 . . 

Aug. 21 . . 

Aug. 22 

Aug. 23 

Aug. 25 

Aug. 27 

Aug. 28 

Aug. 30 . . 

Sept. 1 

Sept. 2 

Sept. 3 .. 

Sept. 4 

Sept. 5 

Sept. 9 

Average values: 
Before therapy 
After ther.apy 

Dog V 

Aug. 21 . . 

Aug. 23 

Aug. 26 ... 

Aug. 28 

Aug. 30 

Aug. 31 

Sept. 3 

Sept. 7 

Sept. 9 

Sept. 10 

■ Average values; 
Before therapy 
After therapy 
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The Acid-base Composition of Pancreatic Juice Before and After 
Irradiated Ergosterol Therapy in Dogs. Following the operative 
procedure described by Elman and McCaughan^^ and used by 
Gamble and Mclver^^ the duct of Santorini was cannulized in each 
of 5 dogs. Provision was made to collect the pancreatic juice in a 
sterile balloon outside the abdomen, thus enabling us to make a 
collection from day to day during the control and irradiated ergo- 
sterol administration periods. Only 2 dogs survived the operative 
and convalescent periods. During the period of study frequent 
estimations were made of chlorid, carbon dioxid and fixed base 
content of the pancreatic juice, and occasionally, like determina- 
tions were made on the serum. The methods used in making the 
determinations have been fully described.®' 


Chart IV. — Showing the Effect op Irradiated Ehgosteroi Administration 
ON the Secretion of Free Htdrochioric Acid. 



Curves I and II represent the values obtained before therapy. CiHve III repre- 
sents values found on the thirty-second day of irradiated ergosterol therapy. Curve 
IV was obtained on the following day. 


Results. The data obtained from the study of Dogs III and V are 
presented below; 

Dog III. The pancreatic duct was cannulized (using ether anesthesia) 
on August 8, 1929. _ The postoperative convalescence w^as uneventful. 
Control pancreatic juice samples were analj'zed from time to time up to 
August 22, 1929. On this day he began receiving irradiated ergosterol bj' 
mouth, 15 mg. a day. On Au^st 22 anorexia was first noted; this was 
followed in a few days by vomiting and diarrhea. Ergosterol therapy was 
discontinued on September 4. The animal died five days later. At necropsy 
an e' tensi' e bronchopneumonia was found. The pancreas was small, hard 
and nodular, "’’he collection tube was still in the duct of Santorini. There 
was no evidence of peritonitis. In Table IX and Chart V are shown the 
results of this experiment. 
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Dog V. The operation was performed under ether anesthesia on August 
19, 1929. After a control period of eight da 3 's, irradiated ergosterol was 
given orallj", beginning August 2S, 1929, in doses of 15 mg. a day. Since 
the dog began vomiting on September 9, the drug was discontinued on 
September 10, 1929. In Table IX are tabulated the chemical studies on 
tliis dog. (See also Chart V.) 


170 Acid-Baie Composition of Pancreatic Juice 



Gamble & Mclvcr Before Therapy After Therapy Before Therapy After Therapy 


Chart V. — Graphic Representation of the Changes Observed in Pancreatic 
Juice Following the Administration of Irradiated Ergosterol. 

Our normal values (Dog. Ill and V before therapy) are compared with those of 
the normal dog (IV, Table I) reported by Gamble and Mclver.'^ 


From Table IX one notes that the fixed base of the pancreatic 
juice from each dog was remarkably constant throughout both 
exiieriments. The averages for fixed base in the series of samples 
of pancreatic juice from Dog III and Dog V showed a real difference, 
being respectively 158 cc. ^ and 165 cc. per 100 cc. (average 
control period values). There was no change in these values during 
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the administration of irradiated ergosterol; Dog III showed 160 cc. 

per 100 cc. and Dog V 164 cc. per 100 cc. The constancy 
of these values, as well as the differences between the 2 animals, 
confirms the work of Gamble and Mclver.^- 

Gamble and Mclver^^ demonstrated that the acid equivalent of 
the fixed base of pancreatic juice is composed almost entirely of 
chlorid and carbonate, the phosphate content being so small it is 
unnecessary to determine it. Therefore, we contented outselves 
with determining only chlorid and carbonate content in order to 
determine the acid constituents of the pancreatic juice studied. 
The samples of pancreatic juice were not collected under oil, and 
this may account for the wide variations in carbonate content 
{“determined”) seen in Table IX. The sample of juice was shaken 
in the van Slyke apparatus with alveolar air from the operator and 
then the carbonate determined. Because of the wide differences in 
our series of determined carbonate values, we have calculated the 
expected carbonate value by subtracting chlorid from fixed base. 
This is spoken of as “calcidated” HCO3. In all probability the 
calculated HCO3 is much more accurate than the determined HCO3, 
because the chlorid method used is a very aceurate determination. 
We feel justified in making such a calculation because the only 
other acid ion present in pancreatic juice in appreciable amounts 
is HCO3. 

In Dog III, before irradiated ergosterol therapy, the average 
value for chlorid was 110 cc. per 100 cc., whereas after such 
therapy it was 100 cc. per 100 cc. As the chlorid fell, the car- 
bonate rose, the average values being 48 cc. ^ and 58 cc. ^ 
respectively (calculated HCO3). Similar results were obtained in 
Dog V. Here the Cl fell from 93 cc. per 100 cc. to 80 cc. ^ per 
100 cc. Coincident with the shift in Cl, the HCO3 rose from 70 cc. 
^ per 100 cc. to 84 cc. -^per 100 cc. (calculated values). Gamble 
and Mclver^^ stated that the fixed base of pancreatic juice is a 
much more stationary value than is the chlorid ion and the above 
results seem to substantiate such a statement. 

It will be seen from Table IX that the occasional serum base 
determinations agree very well with the fixed base values of the 
pancreatic juice on the same day. This is in agreement with the 
findings of Gamble.^^ Tijg operative procedure, diet (milk and 
bread), anorexia, vomiting as well as the irradiated ergosterol 
therapy, were without effect on either the fixed base or chlorid of 
the serum. Thus the changes observed in the acid-base composi- 
tion of pancreatic juice would seem to be a true effect, resulting 
from irradiated ergosterol administration. 

Discussion. In the introduction of this paper we pointed out 
that certain accumulated evidence suggested that perhaps the 
modns opcrandi of vitamin D therapy was by way of afl'ecting 
either the gastric or pancreatic secretions. Other evidence led us 
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to believe that any changes found would probably be a shift in the 
reaction of these secretions toward the acid side. These expecta- 
tions were obviously incorrect, for: 

The administration of irradiated ergosterol in- man depressed 
tile secretion of free hydrochloric acid. The effect would seem to 
bear a direct relation to the amount given, because in the case of 
]\Ir. R. L. (Case I) a dose of 30 mg. a day resulted in an abnormally 
low free hydrochloric acid secretion. When he was receiving 5 mg. 
a day, the reduction in free hydrochloric acid secretion was not so 
marked, yet definite. This relationship would seem to be borne 
out in the other individuals studied. We feel justified in concluding 
that these results are a true effect caused by the administration of 
irradiated ergosterol, as we were dealing with apparently normal 
people living under normal conditions, receiving an adequate diet 
in every respect, and ergamin acid phosphate was given with each 
test to insure maximal gastric secretion. 

Only one case, Mr. D. C. (Case II), showed decreased activity 
of the pancreatic enzymes as a result of irradiated ergosterol therapy. 
This depression of pancreatic enzyme activity may have been the 
cause of the increased number of bowel movements observed in this 
individual. 

The changes in the acid-base composition of the pancreatic juice 
were definite. Although the fixed base remained stationary, the 
chlorid content fell and the carbonate value rose with a resulting 
pancreatic juice which was more alkaline. Because the irradiated 
ergosterol administration resulted in anorexia, vomiting and loss 
of weight, one might contend that these results are due to an over- 
dose of the drug. Perhaps they are. Nevertheless, the changes in 
pancreatic juice are due to its administration. 

Depression of free hydrochloric acid secretion and an increase in 
the alkalinity of the pancreatic juice would result in a decreased 
acidity of the gastrointestinal tract and thus tend to hinder calcium 
absorption. Therefore, the modtis operandi of irradiated ergosterol 
cannot be due to an increased acidity of the intestinal tract second- 
ary to changes in the composition of gastric or pancreatic juice. 
The only other ways in which the gastrointestinal acidity could 
be increased are: (1) The intestines might secrete a more acid 
succus entericus or, (2) the permeability of the intestinal wall 
might be altered and thereby allow more complete absorption of 
calcium and other basic ions. Further study is necessary to prove 
either of the last 2 mentioned modes of action. 

Our results are definite and seem sufficiently important to be 
recorded. Such studies should be carried out over longer periods 
of time. Could a complete achlorhydria be produced by irradiated 
ergosterol? If so, the physiological and clinical significance is 
evident. 
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Summary. 1. Irradiated ergosterol administration to 4 indi- 
viduals produced a reduction in the free hydrochloric acid secretion 
in 3 cases and a questionable reduction in a fourth, 

2. Pancreatic enzyme activity was depressed in 1 individual 
following irradiated ergosterol administration. 

3. Results obtained by Gamble and Mclver^^ were confirmed 
concerning the acid-base composition of the pancreatic juice of 
dogs. 

4. Irradiated ergosterol therapy had no effect on fixed base 
content of pancreatic juice. It did cause a fall of the chlorid ion 
and a rise in the carbonate ion and thereby a more alkaline pancreatic 
juice. 


BIBLIOGRAPHY. 

1. Bauer, W., and Marble, A.; Preliminary Note on the Mode of Action of 
Irradiated Ergosterol, New England J. Med., 1929, 201, 809. 

2. Bauer, W., and Marble, A.: Studies on the Mode of Action of Irradiated 
Ergosterol, In Press, J. Clin. Investigation. 

3. Abrahamson, E. M., and Miller, E. J.: Hydrogen-ion Concentration in the 
Gastrointestinal Tract of the Albino Rat, Proc. Soc. Exper. Biol, and Med., 1925, 26, 
438. 

4. Jephcott, H,, and Bachrach, A. L.: A Rapid and Reliable Test for Vitamin D, 
Bioohem. J., 1926, 20, 1351. 

5. Babbott, F. L., Johnson, J. A., and Haskins, C. H.: Gastric Acidity in Infan- 
tile Tetany, Am. J, Dis. Child., 1923, 26, 486. 

6. Irving, L., and Ferguson, J.; The Influence of Acidity in the Intestine Upon 
the Absorption of Calcium Salts by the Blood, Pros. Soc. Exper. Biol, and Med., 
1925, 22, 527. 

7. Hamilton, B., and Moriarty, M.; Factors Influencing the Excretion of Cal- 
cium, Am. J. Dis. Child., 1928, 36, 450. 

8. Orr, W. J., Holt, L. E., Jr., Wilkins, L., and Boone, F. H.: The Relation of 
Calcium and Phosphorus in the Diet to the Absorption of these Elements from the 
Intestine, Am. J. Dis. Child., 1924, 28, 574. 

9. Fiske, C. H.: Unpublished Method for Chlorid Determination. 

10. McClure, C. W., Wetmore, A. S., and Reynolds, L.: New Methods for Esti- 
mating Enzymatic Activities of Duodenal Contents of Normal Man, Arch. Int. Med., 
1921, 27, 706. 

11. Elman, R., and McCaughan, J. M.: On the Collection of the Entire External 
Secretion of the Pancreas Under Sterile Conditions and the Fatal Effect of Total Loss 
of Pancreatic Juice, J. Exper. Med., 1927, 45, 561. 

12. Gamble, J. L., and Mclver, M. A.: Acid-base Composition of Pancreatic 
Juice and Bile, J. Exper. Med., 1928, 48, 849. 

13. Van Slyke, D. D.: Studies of Acidosis. II. A Method for the Determination 
of Carbon Dioxid and Carbonates in Solution, J. Biol. Chem., 1917, 30, 347. 

14. Fiske, C. H.: A Method for the Estimation of Total Base in Urine, J. Biol. 
Chem., 1922, 51, 55. 

15. McClure, C. W., Jones, C. M., Wetmore, A. S., and Reynolds, L.; Studies in 
Pancreatic Function. The Enzymic Concentrations of Duodenal Contents in Health 
and Disease, Am. J. Med. Sci., 1924, 167, 049. 



414 


GOLDMAN, bower: CISTERNA PUNCTURE 


TREATMENT OF MENINGOCOCCUS MENINGITIS BY CISTERNA 

PUNCTURE. 

By Theodore Goldman, M.D., 

AXD 

Albert G. Boaver, M.D., 

GLENDALE, CALIF. 

(From the Department of Communicable Diseases, Service of Dr. J. E. McKillop, 
Los Angeles General Hospital, Unit No. 1.) 

We present herein an analysis of 50 cases in which specific serum 
was given by the cisterna route, as contrasted with 48 cases treated 
by the older accepted lumbar-puncture method, the treatment in 
both series being augmented by the usual intravenous injections 
of antimeningococcus serum. Every case treated was a proA'^en 
case of true meningococcus meningitis, the organism being found 
present as Gram-negative intracellular diplococci in smears of the 
spinal fluid. 

Cisterna puncture has been looked upon as a most unusual and 
difiicult procedure, and its employment in the past Avas generally 
limited to cases that Avere in extremis, or in AA^hich occurred a high 
spinal-fluid block, resulting in a dry or gelatinous lumbar tap. 
Much time was frequently lost before arriving at a decision to 
puncture the cistern, and then still more in obtaining some one 
willing to carry out the procedure. 

Inasmuch as the portal of entry of the meningococcus into the 
human body is generally accepted as being through the nose and 
throat, it would seem logical to suppose, that in the majority of 
instances, meningitis results by an extension through the numerous 
orifices for the transmission of the A'arious branches of the olfactory 
nerA’^e Avith their attendant A'essels, through the cribriform plate. 
This method undoubtedly occurs in meningitis due to the pyogenic 
group by extension from the ethmoids and sphenoids in cases of 
sinusitis AA'ithout septicemia, and has been obserA'ed many times 
by us. A priori, and taking into account the many factors already 
vmrked out A\dth reference to meningococcus infection, it seems 
logical to belieA'e that this is the common method by AAdiich the 
meninges of the brain and cord become inAmh^ed in meningitis. 
At any rate, autopsies on cases of the latter type liaA^e uniformlj^ 
shown greatly dilated A^entricles containing purulent fluid, A\dth a 
fibrinopurulent exudate, most marked at the base of the brain, 
but likeAvise occurring beneath the pia arachnoid of both cortex 
and spinal cord. 

The cerebrospinal fluid is formed in the choroid plexafs of the 
fourth A'entricle of the brain and any loss of this fluid must be 
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pliysiologically restored from this source, passing from the ventricle 
downward into the subarachnoid space of the cord to become the 
so-called fluid. 

Taking into consideration the above circumstances, coupled 
with the facts that we were having a higher death rate than 
usual, and were encountering considerable difflculty in many cases 
with the usual lumbar-puncture treatment, it seemed logical to 
replace the latter by routine cisterna puncture from the very first 
treatment. Having a few unrecovered cases in the hospital, lumbar 
treatment was discontinued and cisternal treatment substituted. 
Only beneficial results were observed, and since September 1, 1929, 
lumbar puncture has been entirely replaced by cistern puncture 
alone. To date over 700 cistern punctures have been done on this 
service. These include many other cases not reported in this paper, 
as well as other diseases beside meningococcus meningitis. So far 
no untoward results have been observed and patients who have had 
both lumbar and cistern punctures carried out on them, invariably 
request the latter. Moreover, we find in comparing the two methods, 
that fluid is much easier and more constantly obtained by the cis- 
ternal route. Occasionally the first few drops of fluid obtained are 
bloody. This is nearly always due to bleeding along the needle 
from one of the tiny vessels of the muscle, and moving the needle a 
little to one side or the other nearly always stops it. 

Our procedure in doing a cisterna puncture differs in certain 
respects from other published accounts, and its simplicity we believe 
warrants a description of these differences. The landmarks are 
located and the needle introduced as described in all standard 
accounts. However, the gauge of the needle used is determined 
entirely by the type of case being treated. If we have reason to 
believe that the spinal fluid is putulent, we invariably use a large- 
gauge needle whether the patient be a child or an adult. The use 
of such a large-gauge needle facilitates drainage and the injection 
of the serum, a useful procedure in a struggling patient, and nearly 
always impossible if a small needle be used. We do not measure off 
a certain distance on the needle’s shaft by which to limit its insertion, 
as we feel that the great amount of individual variation in the 
thickness of the neck in children, as well as in adults, precludes an 
arbitrary statement concerning hoAV far it should be inserted. We 
feel rather that frequent examination by withdrawing the stylet, 
while gently inserting the spinal needle a short distance at a time, 
guides us much more accurately in judging the exact location at 
which the cistern is entered, and is a less dangerous procedure than 
depending upon a measured distance along the shaft of the needle. 

We shall consider first the 48 cases treated by lumbar puncture. 
These cases were treated immediately preceding the institution of 
the routine cisternal method, and occurred during the period July ] , 
1928 to September 1, 1929. A few of these cases also received one or 
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Analysis op Data. 


Ft. No. 

Days 

ill 

before 

Gen- 

eral 

Type 

of 

Spinal 

fluid 

Result. 

No. cc.aerumj 

No. 1 
of 1 

Remarks, 


en- 

trance 

condi- 

tion. 

punc- 

ture. 

cell 

count. 

1 


' Thecal. 

Vcin.j 

punc- 
tures. 1 


G7-375 

4 

Fair 

Spinal 

2,400 1 

Cured 

425 

90 

13 

Block, last 2 via cistern. 

G8-553 

7 

Fair 

Spinal 

3,700 

Cured 

225 

45 

10 

Wassermann 4. 

79-889 

? 

Fair 

Spinal 

3,500 

Cured 

220 

120 

15 

Age six months. 

56-979 

1 ^ 

i Fair 

Spinal 

3,100 

Cured 

175 

05 

9 1 

i 

Last 3 punctures via cis- 
tern udth u-ashing. 

S0-G27 

12 

Poor 

Spinal 

1,450 

Cured 

143 

100 

10 


81-550 

3 

Fair 

Spinal 

13,750 

Cured 

470 

220 

17 


G7-06S 

3 

Poor 

Spinal 


Cured 

355 

. , . 1 

18 


83-G92 

2 

Poor 

Spinal 

4,370 

Died 

135 ! 

105 

4 

Last puncture via cistern. 

84-925 

4? 

Poor 

Spinal 

243 i 

Died 

1/5 

154 , 

14 , 

1 

Last 7 punctures via cis- 
tern. Age, two months. 

G7-05S 

1? 

Poor 

Spinal 


Died 

625 

15? 

! 28 

Recurrent type. 

G7-379; 

3_J 

Poor 

Spinal 

0,700 1 

Died 1 

120 1 

90 

i 4 

"Wassermann 4. 

75-720 

1? 

' Poor 

Spinal 

40,000 

Died 

; 45 

30 

2 

In hospital nine hours. 

80-7881 

5 

Poor 

Spinal 

17,000 

Died 1 

1 590 i 

110 

27 

Last 3 punctures vis cistern 

81-101| 

1 

Poor 

Spinal 

34,000 j 

Died 1 

! 385 1 

i ' 

ISO 

15 

Laminectomy for needle. 
Last 3 punctures mu cis- 
tern. 

81-140 

4 

Poor 

1 

Spinal 

3,500 ‘ 

i 1 

' Died 

i 

1 350 ! 

, 1 

225 

12 

Last 3 punctures via cis- 
tern. 

GO-933 

4 

Poor 

spinal 

1 9,000 

1 Died 

i 440 

? 

22? 

Last 3 punctures via cis- 
tern. Recurrent type. 

79-481 

3 

Poor 

Spinal 

9,000 j 

Died 

45 1 

1 1 

100 

2 

Wassermann negative, 
Kahn 4. 

74-025 

2 

Fair 

Spinal 

12,200 

‘ Died 

1 450 

240 

18 


74-010 

5 

Poor 

Spinal 

24,000 

Cured 

; 260 , 

120 

11 

Eighth nerve left deafness. 

73-453 

12 

Fair 

Spinal 

240 

! Died 

: 15 1 


1 

73-053 

7 

Fair 

Spinal 

1,400 

I Cured 

! 170 1 

25 

' £) 


71-350 

? 

Poor 

Spinal 

360 

Died j 

60 

... 1 

1 1 

1 

Patient in hospital four- 
teen hours. 

49-871! 

? 

Poor 

Spinal 

7,200 1 

Died 

55 

1 . 

9 


24-107 

2 

Poor 

Spinal 1 

11,200! 

1 Died 

90 

50 

1 


261-120 

3 

Poor 

Spinal 

l.SOOj 

1 Cured 

235 

60 

14 


26-834 

6 

Poor • 

Spinal 

4,400 

Cured 

305 

. 

? 


28-027 

2 ' 

Poor 

Spinal 

i Died 

120 

100 

5 


32-540 

7 

Fair 

Spinal 

5,000 

Cured 1 

120 


7 

Wassermann 4. 

34-256 

12 

Fair 

Spinal 

800 

Cured 

150 

65 

8 


35-154 

2 

Poor 

Spinal 

200 

Died 

190 


8 


36-203 

3 

Poor 1 

Spinal i 

60,000 

Cured 

300 

50 

12 


39-781 

? 

Poor 

Spinal 

17,000 

Died 

25 

15 

2 


42-406 

3 

Fair 1 

Spinal 1 

850 1 

Cured i 

405 i 

15 

11 


41-152 

2 

Poor 

Spinal j 

20,000 

Died 

75 

115 

3 


41-683 

4 

Fair 1 

Spinal 1 

5,800 ! 

Cured 

315 ! 

85 

11 

Paralysis of right external 
rectus muscle. 

G3-OOS 

7 

Fair 

Spinal 

1,100 

Cured 

90 

4 


Right simple mastoidec- 
tomy. 

42-264 

2 

Poor j 

Spinal 

4,700 

Died 1 

1 

30 

50 

1 

Patient in hospital ten 
hours. 

44-205 

G 

Poor 

Spinal j 

1 

12,000 1 

1 

Died 

75 1 

215 

5 

Patient came in about one 
month after apparent 
cure and died of internal 
hydrocepbalus due to 
meningitis. 

44-258 2 

Poor 

Spinal 1 


Died 

45 

30 

9 

In hospital two hours. 

49-311 

14 

Fair 

Spinal 1 

2,500 

Cured 

170 

50 

6 

49-424 

9 

Poor 

Spinal 

2,900 

Died 

30 

50 ! 

1 

In hospital nine hours. 

50-450 

10 

Fair ; 

Spinal 

50 

Cured 

175 


7 

53^97 

3 

Poor 

Spinal 

2,000? 

Died 

255 

iso 

9 


54-939 


Poor 

1 

Spinal I 

i 

21,000 

Died 
. 1 

60 

130 

2 

Laminectomy to remove 
broken spinal needle. 

58-747 

7 

Poor 

Spinal 

9,350 

Died 

35 

55 

2 

GO-109 

' 9 

Poor 

Spinal : 

30,000 1 

Died ! 

170 

65 

8 


42- 088 . . 

43- 098 . . 

Fair 

Fair 

Spinal 

Spinal 

Eddo 

Died 

Cured 

165 

90 

15 1 
3 

11 

Age five months. 

SS-S13 . . 

Poor 

Cistern 


Cured 

105 

85 , 

7 


Rfi-OOa' 3 

Poor 

! Cistern! 4,UUU 

Cured ; 

175 

180 

6 

! 


tl G 

Poor 

i Cistern' 1,400 i 

Cured 1 

SO 

45 j 

6 



Poor 

i Cistern! 5.400 

Cured i 

125 

157 

7 

1 

Wassermann 4, “spotted” 

I typo. Paralysis right ex- 
1 ternalrectusmusclc— eye* 

86-382 


Fair 

Cistern 

1 6,800 

Cured | 

210 

] 

305 1 

9 
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Analtsib of Data. — (Continued.) 


Pt. No. 

Days 

ill 

before 

Gen- 

eral 

Type 

of 

Spinal 

fluid 

Result. 

No. cc. serum 

No. 

of 

Remarks. 

en- 

trance 

condi- 

tion. 

punc- 

ture. 

cell 

count. 


Thecal. 

Vein. 

punc- 

tures. 


86-044 

5 

Fair 

Cistern 

4,700 

Cured 

160 

288 

11 

Wassermann 4. 

85-681 

3 

Fair 

Cistern 

2,000 

Cured 

225 

90 

9 


97-527 

7 

Poor 

Cistern 

17,000 

Cured 

120 

230 

7 

Sent in ns psycho case. 

85-163 

8 

Poor 

Cistern 

Died 

30 

30 

1 

Patient in hospital one 
hour and forty minutes. 

88-243 

3 

Poor 

Cistern 

7,000 

Died 

75 

105 

3 


85-811 

2 

Fair 

Cistern 

4,000 

Died 

150 

170 

5 


88-668 

3 

Poor 

Cistern 

11,500 

Died 

60 

70 

2 


97-862 

3 

Fair 

Cistern 

22,500 

Cured 

90 

170 

5 


85-267 

7 

Fair 

Cistern 

280 

Cured 

150 

55 

7 

This patient preferred cis- 
tern to spinal. 

88-780 

3 

Fair 

Cistern 

2,000 

Cured 

270 

90 

12 

98-829 

2 

Poor 

Cistern 

250 

Died 

30 


1 

Patient in hospital 6 hour.s. 

90-667 


Poor 

Cistern 

43,000 

Died 

30 

30 

1 

Patient in hospital twelve 
hours. 

89-739 

4 

Poor 

Cistern 


Died 

25 

50 

1 

Patient in hospital sixteen 
hours. 

89-730 


Poor 

Cistern 

1,000 

Died 

40 

100 

2 


95-853 

3 

Fair 

Cistern 

4,000 

Cured 

120 

95 

7 


95-832 

1 

Fair 

Cistern 

9,600 

Cured 

187 

290 

10 


95-671 

12 

Fair 

Cistern 

1,200 

Cured 

105 

60 

7 


94-882 

1 

Poor 

Cistern 

1,700 

Cured 

165 

118 

10 


92-979 

2 

Fair 

Cistern 

12,000 

Cured 

145 

30 

7 


92-402 

2 

Poor 

Cistern 

12,000 

Cured 

115 

90 

6 


91-984 

3 

Fair 

Cistern 

1,200 

Cured 

178 

162 

7 


91-769 

2 

Fair 

Cistern 

3,500 

Cured 

115 

120 

7 


90-389 

3 

Fair 

Cistern 

9;500 

Cured 

235 

230 

10 

Patient had 2 spinal punc- 
tures ndth serum. 

90-248 

•7 

Fair 

Cistern 

800 

Cured 

75 

50 

5 


85-678 

? 

Poor 

Cistern 

5,000 

Cured 

275 

290 

11 

Wassermann 4. 

103-619 

3 

Poor 

Cistern 

16,000 

Died 

135 

165 

7 


103-554 

3 

Poor 

Cistern 

14,000 

Cured 

136 

85 

8 


101-687 

5 

Poor 

Cistern 

11,700 

Died 

40 

40 

1 

In hospital two hours. 

101-458 

4 

Fair 

Cistern 

3,000 

Cured 

100 

170 

6 

101-278 

2 

Poor 

Cistern 

16,000 

Died 

45 

100 

2 


100-025 

5 

Fair 

Cistern 

Cured 

135 

130 

8 


99-648 

3 

Poor 

Cistern 

15,000 

Cured 

135 

90 

5 


99-193 

2 

Poor 

Cistern 

75 

Died 

110 

200 

6 


99-043 

5 

Poor 

Cistern 

8,000 

Died 

45 

80 

2 


98-061 

5 

Poor 

Cistern 

390 

Died 

15 

35 

1 

Patient in hospital thirteen 
hours. 

91-240 

7 

Poor 

Cistern 

3,900 

Died 

232 

218 

10 


89-607 

3 

Poor 

Cistern 

2,000 

Died 

30 

45 

2 


88-812 

•• 

Poor 

Cistern 

3,000 

Died 

340 

225 

15 

Bronchial pneumonia and 
pleural effusion. 

88-542 

6 

Poor 

Cistern 

1,000 

Cured 

145 

30 

5 

Blind before admission. 
Bilateral meningitis uvei- 
tis. 

Also had 8 spinal. Had 
lumbar abscess. 

76-977 

7 

Poor 

Cistern 


Died 

330 

230 

10 

103-142 

? 

Poor 

Cistern 

6,250 

Cured 

135 

105 

8 


7-704 

2 

Poor 

Cistern 

6,000 

Cured 

309 

350 

10 


95-670 

10 

Fair 

Cistern 

1,000 

Cured 

120 

45 

8 


105-903 

2 

Fair 

Cistern 

6,000 

Cured 

205 


8 


69-233 

2 

Poor 

Cistern 

10,000 

Cured 

180 

10 

7 

Nine-months-old baby. 


more cistern punctures, when thej”^ were in extremis, in a desperate 
effort to save them, and a very few recovered, but inasmuch as the 
main treatment had been carried out by the lumbar route, for the 
sake of fairness, we have classed them all as lumbar cases. An 
analysis of these cases follows: 

1. An average of 8.4 punctures was received by each patient for 
treatment pm^oses. 

2. An average of 200 cc. of antimeningococcus serum was given 
intrathecally, and 95 cc. was given either intravenously or intra- 
peritoneally, an average total of 295 cc. 
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3. An average of 25% longer time was spent in the hospital by 
these cases than those treated by cisterna puncture. 

4. Of the 48 cases treated, 28 died, a mortality of 58.3%. Six 
of these cases were sent to the hospital in extremis and died in less 
than twenty-four hours after admission. If we subtract these cases 
as having been seen too late to be amenable to treatment, we have 
remaining 42 cases theoretically curable, and of these 22 died, a 
mortality of 52.3%. As the 6 cases mentioned were in the hospital 
an average of only nine hours, their omission seems a fair procedure. 

The 50 cases treated by cisterna puncture furnish the following 
data: 

1. An average of 6.4 punctures was received by each patient for 
treatment purposes, or 2 less than by the lumbar method. 

2. An average of 135 cc. of antimeningococcus serum was given 
into the cistern, and 128 cc. was given either intravenously or intra- 
peritoneally, a total of 263 cc. per case, or 30 cc. less than was used 
when treating by the lumbar method. 

3. Of the 50 cases treated, 18 died, a percentage of 36, which 
presents a difference in mortality of 22% in favor of the cisternal 
route. If 7 cases dying in less than twenty-four hours after being 
hospitalized be subtracted, a still greater percentage exists in favor 
of the cisternal method. This leaves 11 deaths occurring in 43 
cases treated, a mortality rate of 25.5’%, or a difference of 27 % less 
than by the lumbar method. 

The routine employment of cisterna puncture has removed the 
former fear of a cord block in the treatment of severe purulent cases. 
We also use it in the treatment of poliomyelitis, tetanus, and any 
other condition in which it may seem indicated, frequently employ- 
ing it by preference for diagnostic purposes. All interns are taught 
to employ it, at first under close super^^sion, later by themselves, 
for any system is of value only when capable of uniform employment. 
So far no accidents, and only minor difficulties have ever been 
encountered, and should we be unfortunate enough to occasionally 
encounter one, we should still feel justified in advocating the method 
in view of the greater number of lives saved by its use. 

Summary. 1. Fifty cases of epidemic meningitis were treated 
with antimeningococcus serum by lumbar puncture and 48 by 
cisternal puncture. (2) Analysis of data shows that those treated 
by the cisternal route have at least a 22 % better chance to survive 
than those treated by the lumbar route, and they require only 
three-quarters of the time in the hospital; 30 cc. less serum was 
required; and an average of 2 less punctures is necessary. 
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The Pathology of Internal Diseases. By William Boyd, 

M.D., M.R.C.P., Ed., Dipl. Psych., F.R.S.C., Professor of 

Pathology in the "University of Manitoba. Pp. 8S8; 298 illus- 
trations. Philadelphia: Lea & Febiger, 1931. Price, SIO.OO. 

The object of this treatise is made clear in the preface; “These 
pages are devoted to pathologic matters, but the relation of syvi'ptoms 
to lesions concludes the discussion of every subject of major impor- 
tance. In some ways, indeed, it is an illustrated textbook of Internal 
Medicine, written from the point of view not of diagnosis or of cure, 
but of the mechanism of disease, its why and its wherefore. . . . 

In the pursuit of this object the author has not confined himself 
to the strict limits of morbid anatomy, but has allowed himself to 
wander rather freely in the realms of pathologic physiology.” 
The Reviewer believes that Professor Boyd has indeed attained his 
object. The text is clearly written, the numerous illustrations are 
excellent, and the author has largely limited himself to those diseases 
which are found in the medical wards of a teaching hospital. An 
honest attempt has been made to correlate disturbances of structure 
with disturbances of function. At the end of each chapter there is a 
good list of references, almost all of them to recent English and 
American publications. The book is very readable. The author 
has succeeded in presenting an historical background in a few well 
chosen lines. For example in his discussion of Bright’s disease he 
says “It is now just one hundred years since there was admitted 
into Guy’s Hospital under the care of Richard Bright an intemperate 
sailor by the name of John King suffering from edema, scanty 
urine and albuminuria. The autopsy showed edema of the lungs, 
pleural effusion, acute pericarditis, an enlarged heart, ascites and 
small granular kidne 5 ’’s. With the touch of the master. Bright laid 
his finger upon the Iddneys as the seat of the primary disease, and 
in 1827 published this and many other cases in his celebrated 
book. . . .” The Reviewer holds that the value of such his- 

torical notes cannot be overestimated in giving perspective to the 
reader, and in making the subject vivid and interesting. 

The classification of disease processes, ever a matter of opinion, 
is in general modern. Probably no two writers would at the present 
time agree as to the best term for that form of cirrhosis of the liver, 
variously known as atrophic cirrhosis, hobnailed liver, portal 
cirrhosis, and so forth. But it is regrettable that Professor Boyd 
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has chosen the term alcoholic cirrhosis as the most suitable, though 
he specifically points out that the role which alcohol plays in the 
etiology of this form of cirrhosis is far from clear. While if is most 
desirable to classify disease on an etiologic basis, it would appear 
more desirable to retain descriptive names whenever the etiology is 
unknown. The Reviewer would hasten to emphasize that he has 
expressed an opinion and not an adverse criticism. 

As stated above this book deals particularly with diseases that 
are met by the student of Internal Medicine. There are included, 
and rightly so, the diseases of the nervous system. Indeed over 
150 pages are devoted to this subject which is only too often treated 
as the neglected stepchild in books on pathology. 

The volume can warmly be recommended to students and prac- 
titioners of medicine; to the former as an excellent textbook, to 
physicians as a reference work of sound value. B. L. 


A Text-book of Pathology. Edited by E. T. Bell, M.D. 

Pp. 627; 316 illustrations. Philadelphia: Lea & Febiger, 1930, 

Price, S8.00. 

This book is the collaborative work of four members of the 
Department of Pathology and of the Professors of Hematology and 
of Neuropathology and Neurology in the University of Minnesota. 
It is edited by the professor of pathology in the same university, 
who in the preface states that tliis volume represents an attempt to 
present the essential facts of pathology to medical students. Because 
of the confused nomenclature of disease the authors have proposed 
classifications “ which correspond to clinical entities but at the same 
time are based on etiology and pathology.” The present Reviewer 
would hold such an attempt to reclassify disease praiseworthy but 
at present wasted effort. Our present day knowledge of etiology 
and pathogenesis is still in its infancy. The book contains over 
300 illustrations, many of them of unusual excellence. The text is 
clearly and well written, and compares favorably with the several 
excellent American textbooks of pathology now in current use. 
The chapter on the diseases of the kidney by Professor Bell, and 
on diseases of the blood by Professor Downey are particularly attrac- 
tive since they represent much original work of these two well- 
known writers. Certain other subjects appear to be but briefly 
treated. Thus Chapter II on mechanical injuries covers less than 
three pages; phagocjAosis is discussed on one page; pulmonary 
tuberculosis in four pages. The references given at the end of the 
various chapters are excellent and du’ect the reader’s attention to a 
few carefully selected readily accessible papers of lasting value. 
While this book will probably not supplant any of established 
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treatises on pathology, it has much merit, and should prove useful 
not only to the medical student for whom it is primarily written, 
but to the practitioner of medicine as well. In the opinion of the 
Reviewer its greatest merit lies in the concise and clear statement 
of what the several authors consider the essentials of pathology. 

B. L. 


Stalkers of Pestilence. By Wade W. Olwer, M.D., Introduc- 
tion by Theobald Smith, M.D., Ph.D. Pp. 251 ; 23 illustrations. 

New York: Paul B. Hoeber, Inc., 1930. Price, S3.00. 

The author has well accomplished the task that he set himself 
of tracing "the historical development of man's ideas of the nature 
of infectious diseases.” This in itself prepares one for a broader 
treatment than the title suggests, so that one should not be sur- 
prised at the inclusion of Aristotle, the Methodists, Geber, Roger 
Bacon, Vesalius and his pupils, Servetns, Harvey, the early micro- 
scopists and others who, while undoubtedly contributing magnifi- 
cently to the fundamentals of medicine, would themselves have 
been much surprised at being so dramatically dubbed centuries 
later. Such criticism, which may perhaps be considered as straining 
at a gnat, is only too frequently justified in days when the desire 
for “pep” in title and treatment carries even some writers on scien- 
tific subjects beyond the facts of the case. Fortunately this latter 
is not the case of the present booldet and Dr. Oliver has presented 
in short space a very readable condensation of the high points of 
medical history with emphasis on infection— the most important 
of the etiological trinity. The short foreword by Theobald Smith, 
while fulfilling its object of whetting the appetite for what is to come, 
leaves one hungering for more hors d’oeumes. E. K. 


The Candiru. By Eugene Willis Gudger, Ph.D., with a 
Foreword by Alfred Scott Warthin, Ph.D., M.D., LL.D. 
Pp. 120; 18 illustrations. New York: Paul B. Hoeber, Inc., 
1930. Price, 81.50. 

An expansion of an article appearing in the June 1930 number of 
the American J ournal of Sivrgery, this "fish story,” told by an ichthy- 
ologist, describes a slender South American catfish that enters the 
urethrfE of bathers, especially if tliey are micturating. Backward 
pointing spines on the gill covers anchor them so firmly that con- 
siderable, even fatal, hemorrhage may result or amputation of the 
penis be necessitated. Unlikely as the belief appears to be at first 
sight, the author presents convincing evidence in its favor. The 
evolutionary aspects of the phenomenon are not discussed. 

E. K. 
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NoRiiAL Facts in Dlagnosis. By M. Colesian Harris, M.D. 

and Benjaiiin Pinesilver, M.D. Pp. 247, 42 illustrations. 

Philadelphia: F. A. Davis Company, 1930. Price, §2.50. 

It must be borne in mind that no matter how much we condense 
them, a given volume of facts remains the same, and that the value 
of an abridgment depends entirely upon the skill of the abbreviators 
in selecting and presenting their materials. They should know all 
of the facts and display good judgment in their arrangement. The 
material presented in this book represents a very irrelevant and 
trite collection of details. There is no consistent purpose underlying 
them, that is, the book is not normal anatomy, physiology or physical 
examination, but a chaotic and ill assorted mixture of all three. 
Most of the sentences are as jumbled as the subject matter and the 
King’s English has been so badly treated that even citizens of a 
republic will not enjoy it. Mistakes are very numerous. A few, 
such as the incorrect description of Benedict’s qualitative test for 
urinary sugar, must be attributed to careless editing. Other gross 
faults may be due to excessive abbreviation. However, it is difficult 
to justifj'’ such statements as the following: “The function of the 
sinuses is said to be that of imparting mass to the face without 
adding any weight.”— “The muscles (of the leg) compose four 
groups: The extensors, the flexors, the abductors and the calf 
muscles.”— “The male genitalia should be as often inspected and 
examined as the female genitalia are.” It is a pleasure to note in 
the last sentence quoted a practical application of the much dis- 
cussed single standard. F. L. 


Pioneers of Public Health. By M. E. M. Walker, with Fore- 
word by Sir Humphrey Rolleston, Bart., G.C.V.O. Pp. 270; 
illustrated. London and Edinburgh: Oliv-er and Boyd, 1930. 
(New York: Macmillan & Co.) Price, 12/6. 

On the facade of the new building of the London School of Plygiene 
and Tropical Medicine in Gower Street, London— the gift of the 
Rockefeller Foundation— are the names of the following 21 scien- 
tists who have contributed most to the science of public healtli: 
Sydenham, Pringle, Lind, Frank, Jenner, Shattuck, Chadwick, 
Farr, Simon, Pettenkofer, Parkes, Pasteur, Lister, Lewis, Koch, 
Alanson, Laveran, Reed, Gorgas, Biggs and Leishman. It occurred 
to the mother of a young Cambridge graduate, recently dead in the 
tropics, that sketclies of these benefactors, some unfortunately but 
little known to posterity, might “ interest the passerby in the street.” 
She modestly states that if tlie reader’s interest is stimulated by any 
of tlie sketches” sufficiently to send him to the original biographies, 
their author’s object will have been fully attained.” She has more 
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than attained her objective. The simple, readable, yet informative 
text and the 21 portraits, even without the reference guides to 
fiuther study at the end of each chapter, are suflBcient to stand on 
their own merits as a permanent contribution to this most creditable 
and important chapter in the history of human relations. 

E. K. 


Selected Readings in the History of Physiology. Edited by 

John Farquhar Fulton, M.D. Pp. 317; 61 illustrations. 

Springfield, 111.: Charles C. Thomas, 1930. Price, $5.00. 

Stimulated by Long’s similar and equally entertaining “Read- 
ings in Pathology” (For review see Am. J. Med. Sci., 1930, 179, 420), 
the author has prepared transcripts of a series of original documents 
that are both fascinating reading in themselves and also most useful 
as convenient references and as ready aids in stimulating students 
to familiarize themselves with the great original sources. The 
Reviewer, well remembering the influence that Camac’s “Epoch- 
making (Contributions” had on his early medical days, has little 
fear of contradiction in asserting that, if the habit of turning to the 
first writings on given topics was important in those days, it is still 
more so in this hectic period of unassimilated scientific facts. 

The Editor, as he modestly terms himself, has aecomplished his 
task beautifully. Not only is the selection excellent, but his own 
paragraphs introductory to each section add greatly to the charm 
of the presentation, while disclosing his masterful grasp with the 
general field. This familiarity also is evidenced by the boldness of 
his selections— not hesitating to include the work of living authors, 
he is thus able to approach a true perspective of the jerky steps by 
which Physiology has advanced through the centuries and of the 
importanee of the contributions of this generation. Thus in the 
chapter on Muscle and Peripheral Nerve, there are 8 selections from 
the present century by authors still living, as compared to 8 for all 
preceding time. This ratio of course does not hold throughout— 
analysis of the material shows 3 selections from the ancients; 1 
(Servetus) from the sixteenth century; 18 from the seventeenth, 15 
from the eighteenth, 25 from the nineteenth (10 of these are in the 
field of the Central Nervous System), and 26 from the twentieth 
century, l^fiiile the editor-author has resisted the temptation of 
including from adjacent biologic fields representatives who have 
indirectly contributed to physiology; such as Vesalius in Anatomy, 
Virchow and Cohnlieim in Pathology, Pasteur in Bacteriology and 
so on, on the side of physics he has been more indulgent. Thus the 
first 2 selections are Jean Rey’s “on the reason why tin and lead 
increase in weight on calcination” and Robert Boyle’s “Defence 
of the Doctrine Touching the Air.” both presumably included on 
account of their author’s important relation to Physical Chemistry 
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and Chemistry respectively. The list of masterpieces is too long 
to touch upon in any detail. Suffice it here to say that in the various 
chapters (1, General Principles; 2, The Circulation; 3, The Capil- 
laries; 4 , Respirations; 5, Digestion; 6, Muscle and Peripheral 
Nerves; 7, The Central Nervous System; 8, Miscellaneous), the 
whole subject of physiology is adequately covered, though obviously 
no one selector can completel 3 ' satisfj’^ all tastes. 

The book is prepared in the attractive way to which we are quickly 
becoming accustomed in the output of this new and energetic pub- 
lishing house. The 60 Ulustrations demand a special word of praise: 
ob^^ousl 3 ’■ selected with discernment by one who has a fine historical 
library’’ of his own, they adequately cover the well-known subjects 
and .yet almost without exception with fresh unhackneyed material 
that would be found with difficulty elsewhere. With the impetus 
afforded bj* the success that the two pioneer books merit, we should 
soon see similar selections from Anatomy, Medicine, Surgery and 
even from some of the more specialized subjects— the whole con- 
stituting another American contribution to medical history of first 
class importance. E. K. 


hIo^■OGRAi>HS ON BiocHEJiisTRT. Edited by R. H. A. Plqqier, 
D.Sc., and Sir F. G. Hopkins, M.A., M.B., D.Sc,, F.C.S., and 
Bacterial Metabolism by Marjory Stephenson, M.A., Associate 
of Newnham College, Cambridge. Pp. 247; 42 illustrations. 
London: Longmans, Green & Co. Price, 18s., net. 

Tms latest addition to the biochemistry^ monograph series will 
be welcomed by both bacteriologists and biochemists. It is impor- 
tant to remember that the early studies of Pasteur in bacteriology 
were made primarilj^ from the biochemical point of view, after 
Pasteur himself a pure chemist, had studied fermentation and putre- 
faction, which he proved to be due to the action of living bacteria. 
Unfortunately following Pasteur came a period in which, on the 
one hand, the products of bacteria were studied as separate entities 
apart from the cell of whose metabolism thej'’ represented only a 
fraction, wliile on the other hand the chemical activities of micro- 
organisms were studied only’’ as they* serv’ed to differentiate one 
organism from another. Within the past few y^ears, however, there 
has been a return to the biochemical attitude toward bacteria and 
so large a literature has accumulated that bacterial metabolism has 
become a special field of biochemistry^ 

Like its predecessors in the series this monograph contains a very’’ 
complete, readable and scholarly’’ review of the present knowledge in 
the subject. It deals very’’ fully’’ with such phases of bacterial 
metabolism as energy' relations, respiration, growth and nutrition, 
carbohydrate and protein metabolism. There is a particularly 
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interesting cliapter on tliose remarkable and useful orpnisms the 
autotrophic bacteria, and another upon the fixation of nitrogen. 

In the appendix will be found an excellent drawing and descrip- 
tion of the Barcroft differential monometer with fuU directions for 
the calibration of this apparatus. Here also are useful formulae for 
synthetic culture media, suitable both for general use and for the 
cultivation of special organisms. 

A very complete bibliography is given. E. W. 


Diseases of the Skin. By George Clinton Andrews, A.B., 

M.D. Pp. 1091 ; 988 illustrations. Philadelphia: W. B . Saunders 

Company, 1930. Price, $12.00. 

This, the most recent addition to the flock of American dermato- 
logical texts, is interesting from a number of points of view. It 
raises the question, first of all, as to whether there is any justifica- 
tion for a new American textbook of diseases of the skin for prac- 
titioners and students. In the opinion of the Reviewer, American 
dermatological literature needs authoritative monographs on 
special subjects, a condensed statement, covering the common 
dermatoses only, of the elementary principles of diagnosis and 
treatment for practitioners and students; one or more volumes on 
the medical aspects of dermatology; a volume on investigative 
principles and methods as applied to dermatology, and a really 
massive English or American system comparable to the magnificent 
Jadassohn Handbuch. It seems to the Reviewer that there is 
already available a sufficient number of textbooks for ordinary 
instructional purposes. 

The author of this text, however, puts a slightly different light 
on the matter by saying that his intent in writing this text was to 
bring the subject up to date for himself. Andrews has in large 
measure achieved his purpose, particularly with reference to the 
roentgenologic and actinotherapeutic fields. The up-to-dateness 
of the book in these particulars is refreshing and this fact alone 
makes it a valuable addition to the medical library. It must be 
said, however, with equal frankness that the tone of the book as 
a whole, the material included and the manner of its presentation 
make it, in the Reviewer’s opinion a work primarily for specialists, 
and near-specialists rather than for practitioners and students. It 
is a matter for serious question whether either the practitioner or 
the medical student should be encouraged to believe, from a presen- 
tation of this sort, that he is fitted to undertake the more highly 
developed aspects of dermatologic therapeutics, particularly as they 
involve Roentgen ray and radium. 

The make-up of the book from the standpoint of classification 
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and description is a welcome relief from the absolutely conventional. 
There is a good deal of unevenness of presentation and topics which 
have an important medical background receive a treatment more 
in accord with the old-line Hebra dermatology than one could wish 
in view of the more recent advances in knowledge. For example, 
the consideration of eczema is largely skin-deep and the enormous 
emphasis placed on contact factors and allergy, while quite in 
keeping with the trend of the literature of the past decade, leaves, 
to the Reviewer’s mind, still much to be desired, particularly in 
the presentation of the subject to medical students. Four or five 
pages of almost impossible exclusion diets could hardly take the 
place of a penetrating analj'^sis of the etiologic background of 
eczema. Dermatologists who, after all, must be the judges of a 
question of therapy, may differ sharply with the author on such 
points as the Roentgen ray treatment of psoriasis, which to the 
Reviewer, for example, has always seemed because of its risks, 
among the weakest and least justified of the uncertain props upon 
which the treatment of this disease rests at the present day. Here, 
as in a number of other aspects of the work, the undoubted virtues 
of Roentgen ray, much more appreciated in this country than 
abroad, occasionally lead to overenthusiasm. The discussion of 
the grenz or Bucky rays appropriate to a special monograph on 
actinotherapy for the specialist has very little place in a work of this 
sort, intended for practitioners and students. 

Having enumerated in this fashion the adverse criticisms, one, 
turns with pleasure to the undoubted merits of this work. The 
sections of the book which express the personal experience of the 
authors are full of stimulating and interesting suggestions. Much 
excellent material has been collected from the literature. Atten- 
tion to the technical detail, as for example in the treatment of 
hypertrichosis, is unusual on the part of a dermatologic author and 
the descriptions here given are often excellent. The treatment of 
syphilis, however, is described in greater detail than seems appro- 
priate to a dermatologic text, for it is hardly believable that syphil- 
ologists, who alone, together, perhaps, with neurologists, should 
undertake the intraspinal therapy of neurosyphilis, will proceed 
to inform themselves on the technique from a textbook of derma- 
tology. None the less there is a laudable attention to many tech- 
nical points which every practitioner and student needs to Imow in 
the management of this disease. 

The balance between photographs and text has been well main- 
tained and the photographs are excellent. In fact, there are to the 
specialist a number of figures that have the worth of atlas presenta- 
tions. The collection of photographs of the various tjqies of poison 
oak and h’y and the primrose would make useful material for the 
information of patients in the consulting room. Valuable items 
of the author’s own experience are given, for example, in the cita- 
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tion of a case of severe prostration with coma as an apparent 
anaphylactic reaction to a minute dose of rhus tincture by mouth. 
The format of the work is excellent and the details of proofreading, 
quality of paper, and binding follow the very high standard char- 
acteristic of the publishers. The index is also unusually full. 

There can be no mistaking the fact that this book is a good piece 
of work. J. S. 


Outline in Obstetrics for Nurses. By F. W. Rice, M.D. 

Pp. 228; 56 illustrations. St. Louis: The C. V. Mosby Company, 

1930. Price, $2.00. 

This is based on lectures on obstetrics given by the author to 
nurses over a period of eleven years. This method of presenting 
to the beginning student the essential facts in a logical arrangement 
should assist them considerably in retaining practical elements. 

The illustrations including photographs, diagrams and sketches 
are excellent and important as an aid in teaching. 

A few blank pages at the end of each chapter for additional notes, 
give the book a personal value as intimate as a diary. 

An introductory chapter on ethics is not inappropriate and a final 
chapter of fifty review questions cover all important practical 
knowledge a nurse should have in this subject. M. S. 
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NEW BOOKS. 

Physics of Radiology. By J. L. Weatherwax, M.A., Physicist, Philadel- 
phia General Hospital. With a Foreword by Henry K. Pancoast, M.D., 
Professor of Roentgenology, University of Pennsjdvania. Pp. 240; 136 
illustrations. New York: Paul B. Hoeber, Inc., 1931. Price, S5.00. 

The Factor of Infection in the Rheumatic State. By Ai.vin F. Coburn, 
Resident Physician, Presbyterian Hospital, New York City Pp. 288; 
48 illustrations. Baltimore: The Williams & Wilkins Company, 1931. 
Price, S6.00. 

Capital Investment in Hospitals. Publication Number 7. By C. Rufus 
Rorem, Ph.D., C.P.A. Pp. 43. Washington, D. C., The Committee 
on the Costs of Medical Care. 

Miscellaneous Contributions on the Costs of Medical Care. Number 7, Medi- 
cal Care in Middletown. By Robert S. Lynd and Helen Merrell 
Ltnd. Pp. 11. Nximber 8. The Need of Hospitals for Competent direc- 
tors. By Michael M. Davis. Pp. 8. Washington, D. C. The Com- 
mittee on the Costs of Medical Care. 

Transactions of the Japanese Pathological Society, Vol. XX, 1930. Pp. 801; 
illustrated. Tokyo, Japan: The Japanese Pathological Society. 

Hospital Reports, Vol. 80, No. 4, October, 1930. Edited by Arthur 
F. Hurst, M.D. Pp. 121; illustrated. London; The Lancet, Ltd., 
1930. Price, 12/6, net. 

The historical note on Thomas Guj’’ and Hurst’s 3 papers on Addison’s Anemia 
are unusually interesting. 
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The African Republic of Liberia and the Belgian Congo, Vols. 1 and II. 
Edited by Richard P. Strong, Department of Tropical Medicine, 
Han’^ard University Medical School. Pp. 1064; 468 illustrations and 28 
text figures. Cambridge, Mass. : Harvard University Press, 1930. 

The Guidance of Mental Growth in Infant and Child. By Arnold Gesell, 
Ph.D., M.D., Sc.D. Professor of Child Hygiene, Yale University. 
Pp. 322; illustrated. New York: The Macmillan Company, 1930. 
Price, 82.25. 

A System of Bacteriology in Relation to Medicine, Vol. I, History, Morphology, 
Physiology. By various authors. Pp. 374; illustrated. London: 
Medical Research Council, 1930. Price: £1.1.9 for this volume; for 
the set £8.14.9. Obtainable in the United States at British Library of 
Information, 5 E. 45tli Street, New York. 

A System of Bacteriology in Relation to Medicine, Vol. II, Cocci, Hemophilic 
Bacteria. By various authors. Pp. 420. Ixmdon: Medical Research 
Council, 1929. Price: £1A.9 for this volume; for the set £8.14.9. 
Obtainable in the United States at British Librar 5 ’' of Information, 
5 E. 45th Street, New York. 

A System of Bacteriology in Relation to Medicine, Vol. V, Glanders, Diph- 
theria, Tuberculosis, Leprosy, Brucella, Anthrax. By various authors. 
Pp. 505. London: Medical Research Council, 1930. Price: £1.1.9 
for this Amlume; for the set £8.14.9. Obtainable in the United States 
at British Library of Information, 5 E. 45th Street, New York. 

A System of Bacteriology in Relation to Medicine, Vol. VII. Virus Diseases, 
Bacteriophage. By various authors. Pp. 509; illustrated. London: 
Medical Research Council, 1930. Price: £1.1.9 for this volume; for the 
set £8.14.9. Obtainable in the United States at British Library of 
Information, 5 E. 45th Street, New York. 

The Pathology of Internal Diseases. B}’" William Boyd, M.D., M.R.C.P., 
Ed., Dipl., Psych., F.R.S.C., Professor of Pathology in the University 
of Manitoba. Pp. 888; 298 illustrations. Philadelphia: Lea & Eebiger, 
1931. Price, 810.00. 

Traumaiotherapy. The Treatment of the In jured. By John J. Moorhead, 
Professor of Surgery and Director, Department Traumatic Surgery, 
New York Post-^aduate Medical School and Hospital. Pp. 574; 625 
illustrations. Philadelphia: W. B. Saunders CompauA'^, 1931. Price, 
87.00. 

Abdomino-pelvic Diagnosis in Women. By Arthur John Walschbid, 
M.D., Director of Obstetrical and Gynecological Department of Broad 
Street Hospital. Pp. 1000; 398 illustrations. St. Louis: The C. V. 
Mosby Company, 1931. Price, 812.50. 

A Manual of the Common Contagious Diseases. By Philip Moen Stimson, 

A. B., M.D., Associate in Pediatrics, Cornell University Medical College. 
Pp. 351; 40 illustrations and 2 plates. Philadelphia: Lea & Eebiger, 
1931. Price, 83.75. 

How It Happened. By Adalbert G. Bettman, M.D., F.A.C.S. Pp. 110. 
Philadelplua: F. A. DaAus Company, 1931. Price, 81.00. 

Practical Radiation Therapy. By Ira I. Kapl.an, B.S., M.D., Director, 
Dmsion of Cancer, Department of Hospitals, New York City. AVith 
a Special Chapter on Applied _X-ray Physics, by Carl B. Braestrup, 

B. Sc., P.E., Radiation Physicist, Dhdsion of Cancer, Department of 
Hospitals, New York City. Pp. 354; 225 illustrations. Philadelphia: 
W. B. Saunders Compan 3 ’-, 1931. Price, 86.00. 
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Early Theories of Sexual Generation. By F. J. Cole, D.Sc., Oxon., F.R.S., 
Professor of Zoology, University of Reading, Pp. 230; 21 illustrations. 
New York: Oxford University Press, 1930. Price, S6.00. 

Through the Alimentary Canal with Gun and Camera. Personally conducted 
by GEOnoB S. Chappell. With an Introduction by Robert Benchley. 
Pp. 231; 18 illustrations. New York: Frederick A. Stokes, 1930. Price, 
$ 2 . 00 . 

Thomas Say, Early Ameriean Naturalist. By Harry B. Weiss, and Grace 
M. Ziegler. A Foreword by L. O. Howard. Pp. 260; illustrated. 
Springfield, 111.: Charles C. Thomas, 1931. Price, $5.00. 

The Metabolism of Tumors. Edited by Otto Warburg, Kaiser Wilhelm 
Institute for Biologj’-, Berlin-Dahlem. Translated from the German 
edition, with accounts of additional recent researches by Frank Dickens, 
M.A., Ph.D., "l^ole-time worker for the Medical Research Council at 
the Courtauld Institute of Biochemistrj’’, Middlesex Hospital, London. 
Pp. 327; illustrated. New York: Richard R. Smith, Inc., 1931. Price, 
$ 12 . 00 . 


NEW EDITIONS. 

Modern Surgery. By John Chalmers Da Costa, M.D., LL.D., F.A.C.S., 
Samuel D. Gross Professor of Surgery, Jefferson Medical College, 
Philadelphia. Pp. 1404; 1050 illustrations. Tenth Edition, revised 
and reset. Philadelphia: W. B. Saunders Company, 1931. Price, 
810.00. 

Operative Gynecology. By Harry Sturgeon Crossen, M.D., F.A.C.S., 
Professor of Clinical Gynecology, Washington University School^ of 
Medicine, and Robert James Crossen, M.D., Instructor in Clinical 
Gynecology and Obstetrics, Washington University School of Medicine. 
Pp. 1078; 1246 illustrations and 2 color plates. Fourth Edition. St. 
Louis: The C. V. Mosby Company, 1930. Price, $15.00. 

"With each edition this book grows in size and excellence. Not only are the 
various operations described but the preference indicated for the given case. 
The need for operation, and pre- and postoperative treatment receive careful 
handling. In this most extensively revised edition 4 now chapters and over 
400 illustrations have been added. 

A Mamial of Normal Physical Signs. By Wyndham B. Blanton, B.A., 
M.A., M.D., Assistant Professor in Medicine, Medical College of Vir- 
ginia. Pp. 246; 48 illustrations. Second Edition. St. Imuis: The 
C. V. Mosby Company, 1930. Price, $3.00. 

No abnormal signs considered. Use of the modern tabloid style permits a pro- 
fusion of easily found facts. Better for reference than connected reading or 
study. 

Nosography. The Evohdion of Clinical Medicine in Modern Times. By 
Knud Faber, M.D., LL.D., Professor of Internal Medicine, University 
of Copenhagen. With an Introductory Note by Rufus Cole, M.D., 
Director of Hospital, Rockefeller Institute. Pp. 222; 22 portraits. 
Second edition, revised. New York; Paul B. Hoeber, Inc., 1930. Price, 
$3.75. 

The reappearance of this charming book after seven years and in amplified 
form is most welcome. Not only has much water passed under the mill but 
the need for emphasis of the importance of nosography still remains great. 

Medical Jurisprudence. By Elmer D. Brothers, B.S., LL.B., Member 
of the Chicago Bar. Pp. 309. Third Edition. St. Louis: The C. Y. 
Mosby Company, 1930. Price, $3.50. 

This statement from the legal point of \’iew is practically unique in English 
medical literature and correspondingly valuable. 
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The Number of Formed Elements in the Urinary Sediment of 
Patients Suffering from Heart Disease, With Particular Reference to 
the State of Heart Failure. — Several years ago Addis recommended a 
technical procedure which so concentrates urine that the formed ele- 
ments are not destroyed. He found that the number of casts for an 
actual twelve-hour period varied in normal individuals between 0 and 
4270, tlie average being 1040; the number of red blood cells between 
0 and 425,000, the average being 65,700; the number of white blood 
and epithelial cells between 32,400 and 1,835,000, the average being 
322,500. The casts were hyalin; granular casts were not observed. 
Stewart and Moore (J. Clin. Invest., 1930, 9, 409) undertook to make 
a similar study in patients who had heart disease and chiefly in those 
who had heart disease of the congenital type. The number of casts 
found in such indmduals seemed to bear a distinct relationship to the 
severity of the heart failure, the greatest number being passed during 
the acute failure with a reduction of the number after recovery and 
fewer still in those who had never suffered from this illness. In tlie 18 
patients who were studied, 12 of them exhibited flgures higher than the 
highest known value observed by Addis. The number of red cells in 
tliose who never had heart failure was twice as high as that in the normal 
individual and from 10 to 15 times as great as in normal individuals 
when these people vdth heart disease were suffering from heart failure. 
The number of red blood cells was not above normal in the mrine of 
those who did not have heart failure, but the average number was 
approximately twice that of the normal person and the average was 
considerably higher in those who had cardiac failure at the time the 
count was made. ' 


Nucleotide Therapy in Agranulocytosis. — Agranulocytic angina is a 
disease which is considered by some to be a definite clinical entity; by 
others merely a depression of the production of granulocytes or of their 
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delivery into the circulation because of failure of the bone marrow in 
the course of a.toxemia. On this latter basis Reznikoff (J. Clin. Invest., 
1930, 9, 381) considered that treatment of the disease might rationally 
be carried out by the employment of methods for the stimulation of 
the polymorphonuclear elements. This reaction occurs when certain 
nucleotides are employed, such as adenin sulphate and guanin hydro- 
chlorid, with both of which when given intravenously there was a 
marked increase in the granulocytic count of the experimental animal. 
Three cases of agranulocytosis are reported, together with a full, com- 
plete account of the details of the administration of the drugs. In the 
first patient recovery was prompt following the administration of 0.5 gm. 
of adenin sulphate in 25 cc. of saline solution every day. In the 
second case the patient got along very well indeed under similar therapj'^, 
but she developed a recurrence of her agranulocytic state and died. 
Nucleotide was not used in this last attack. The third patient had three 
or four bouts of oral cavity infection, in each of which she had a rather 
remarkable blood picture. On June 6 she developed an acute sore 
throat, during the course of which the polymorphonuclears were 0 per 
cent and a total count in several instances of under 2000. Adenin 
sulphate was started and the total count proceeded to rise and the poly- 
morphonuclears to go up to 31 per cent, when suddenlj^ she developed 
an infection of the left arm with fever for four days, during which the 
total count rose to 18,000. Fever subsided in a few days and there was 
no return of the agranulocytic condition. As a result of the recovery 
of these 3 patients, Reznikoff believes that nucleotide therapy in 
agranulocytic angina is the rational procedure. 
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Intracranal Calcification.— Cotjrville and Adelstein {Arch. Surg., 
1930, 21, 801) state that a short general review of tlie occurrence of intra- 
cranial calcification is given with the pathologic possibilities. Cal- 
careous deposit may be found in practically every type of primary in- 
tracranial newgrowth, although with the exception of tlie craniopharyn- 
geal pouch cysts it is probably most common in tlie gliomas. Hyalin 
degeneration or otlier marked regressive changes are not essential to tlie 
deposit of calcium in gliomas. It is essentially a chemical rather tlian a 
histologic process. The calcareous material is found characteristicallj' 
in tlie media and the adventitia of the bloodvessels, occurring to a 
mucli less extent in the cells of tlie tumor and very rarely in the stroma. 
The association of calcification in small bloodvessels with liquefaction 
cysts at tlie margin of the glioma is noted. The presence of calcification 
is of value in the diagnosis and localization of gliomas and further 
emphasizes tlie importance of securing satisfactory roentgenograms 
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of the skull in every case of suspected intracranial tumor. The distribu- 
tion of tlie calcareous material is usuallj’^ evenly spread throughout 
the tumor tissue and gives some conception as to its size and relation- 
ships. The duration of the symptoms will often suggest the type of 
glioma that can be suspected. These with a history of from six to 
twelve months will likely’- be neurogliablastomas, while those of longer 
duration rvill more likel 5 ' be astrocj'^tes. Because of the small size of 
the individual masses calcareous material may be present in a glioma 
and yet fail to appear in the roentgenogram. Roentgen examination 
usually reveals an associated thinning of the skull over the tumor, 
indicating a local rather than a general increase in pressure. Calcifica- 
tion in a glioma is an indication of its relative rather than its absolute 
benignity. A large proportion of the cases showed the variety of glioma 
considered malignant. The process may apparently occur in any type 
of the group. 


Clinical Evidence on the Question of Movable Kidney.— Lewis and 
Carroll ( J. Urol., 1930, 24, 479) claim that movable kidnej’^ is a reality 
both clinically and pathologically and demands prompt recognition 
and appropriate surgical relief. Such recognition is to be based on the 
modern methods of examination described. Diagnosis requires proof 
on two points in particular; (a) As to the presence of unduly movable 
or displaced kidney, and (b) as to whether tlie symptoms complained 
of are coming from this displacement or mobility. Methods of relief, 
are both palliative and surgical; abdominal binders and nephropexy, 
the latter affording permanent results when properly carried out. 
Binders are effective only as long as they are worn, no cure or permanent 
relief being afforded by them. The “fattening” methods of treatment 
offer no probability of success and are pure waste of time. 


Surgical Therapy for Gastric and Duodenal Ulcers.— St. John {Ann. 
Surg., 1930, 92, 597) says that the high mortality in gastroenterostomy 
in this series is largely due to pulmonary complications. General 
anesthesia has been used as a rule. Undoubtedly local or spinal anes- 
thesia would have lowered the incidence of pneumonia. The high 
mortality in partial gastrectomy is probably due primarily to the fact 
that it has not been performed in simple duodenal or pyloric ulcer, but 
rather in the advanced penetrating lesions of the pylorus and lesser 
curvature. Medical treatment by the surgeon has been of educational 
value. A follow up study in continuity presents illuminating facts, 
the most important of which is the evidence of fluctuation of result due 
to intangible factors. These require further investigation. Observa- 
tions of the result of treatment should not be discontinued at any defi- 
nite period following operation. It must be borne in mind in comparing 
surgical and medical results that surgery in most clinics today in simple 
ulcer is only instituted at the point where medicine has failed. 


The Larynx as Related to Surgery of the Thyroid Based on an 
Anatomic Study. — Norl.\nd (Sitrg., Gyncc. and Ohst., 1930, 51, 449) 
state that since Kocker called attention to the possibility of injury to 
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the superior laryngeal nerve in thyroid surgery and since other observers’ 
findings point to the faet that the interarytenoid muscle is supplied 
by the internal branch of the superior laryngeal nerve and since the 
author’s dissections indicate that it is easy to injure the superior 
laryngeal nerve in the ligature of the superior thyroid artery, it is 
reasonable to conclude that postoperative disturbance to the voice 
may occur from injury to this nerve in thyroid surgery. Further 
because the recurrent laryngeal nerves occur anterior to the inferior 
thyroid arteries, just as frequently on both sides and because they 
penetrate the thyroid space a little farther from the tracheoesophageal 
groove than is usually described, therefore, to avoid injury to these 
nerves, extrafascial ligation of the inferior thyroid artery according 
to De Quervain, is more reasonable when ligation of this artery is 
contemplated. 


Excision of Duodenal Ulcer.— Judd and Hazeltine {Ann. Burg., 
1930, 92, 563) say that this paper consists of a report of the local opera- 
tions which have been performed in the Mayo Clinic for duodenal 
ulcer. Gastroenterostomy will probably remain the popular operation 
for duodenal ulcer. It is satisfactory in all cases except in those in 
which secondary ulcers develop and in those in which hemorrhage 
occurs and in which bleeding may continue. The operation of excision 
was developed to be used in these cases in which it was possible to carry 
it out safely with the idea of avoiding jejunal ulcer and possibly reduc- 
ing the number of cases in which bleeding occurs, after gastroenteros- 
tomy for hemorrhagic ulcer. For many years the local operation con- 
sisted in excision of the ulcer or destruction of the ulcer by cautery 
with simple closure of the area in tlie duodenum. Of late it has been 
felt that removal of ihe anterior part of the pyloric sphincter, in addi- 
tion to excision of th^ ulcer produced more complete relief from symp- 
toms. With this removal of muscle everything is accomplished that 
gastroenterostomy can accomplish and in addition, the ulcer is removed. 
In cases in which multiple ulcers are encountered and in which it is not 
possible to remove all of them it is probably best to remove the anterior 
ulcer, close the duodenum and then to complete the operation vdth 
gastroenterostomy. The local operation is limited to those cases in 
which the duodenum is fairly mobile. As one’s experience increases 
Avith these cases, hoAvever, one realizes that it is not difficult to mobilize 
a duodenum that is fairly well fixed and tliis should be done in cases 
in which excision of the ulcer is definitely indicated. Gastroenteros- 
tomj'^ is fairly satisfactory for older patients, especially if obstructive 
symptoms^ have developed. Gastroenterostomy is less satisfactory in 
young patients. A study of the immediate results from local operations 
show that it can be done Avith very little risk. This report coA^ers 1363 
cases with a mortality of 0.44 per cent. The ultimate results in this 
gi'oup of cases are practically the same as the ultimate results obtained 
by gastroenterostomy; the patients in 90 per cent of the group in 
which tlie authors have detailed reports have obtained satisfactory 
results. The local operation can be performed in about 50 per cent of 
the cases of duodenal ulcer. 
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The Therapeutic Influence of Disturbed Water Metabolism Following 
the Withdrawal of Morphin. — According to the observ^ations of Adler 
{Klin. Wchnschr., 1930, 9, 2011), considerable water retention may 
occur during and following tlie withdrawal of morphin. This retention 
is associated wdth decreased urinary output and dilution of the blood. 
It is suggestive that wdth the development of morphin addiction the 
water metabolism is altered; so that when the body fails to receive mor- 
phin, disturbance of tliis morphin regulated water metabolism becomes 
manifest. In order to correct this condition, tlie author used euphyllin, 
a combination of tlieophyllin and sethylendiamin. This drug was 
selected because it has botli central and peripheral action. In 12 
patients euphyllin \vas administered after the sudden w'itlidrawal of 
morphin; in 2 additional patients the euphyllin W'as used while the 
morphin w^as gradually witlidrawn. Two patients were treated wdth 
novasurol after morphin wdthdraw'al, for comparison. The patients 
received no other medication. The author claims that in the patients 
treated with euphyllin there were no severe manifestations of morphin 
withdraw'al. Cardiac symptoms were entirely absent. The appetite 
was good; nausea or vomiting developed only occasionally. The 
patients got out of bed as early as the second day of treatment and 
gained weight steadily. The 2 patients who received novasurol devel- 
oped nausea, vomiting and diarrhea; and the morphin abstinence caused 
a more severe reaction than that experienced by patients treated wdth 
euphyllin. The clinical improvement of the patient did not alwaj^s 
run parallel to the reestablislunent of a normal water balance. The 
duration of the euphyllin treatment varied from two to seven days. 
Daily amounts of 0.48 gm. intramuscularl 5 L or 0.12 or 0.24 gm. intra- 
venously were administered. Slow intravenous administration of 
euphjdlin is preferable, as the intramuscular injection is painful. 


The Treatment of Paralytic Heus With Vasopressin. — Elmer, 
Ptaszek and Scheps (Klin. Wchnschr., 1930, 9, 1765) have observed 
that w’hile the subcutaneous injection of vasopressin markedly increases 
intestinal peristalsis in experimental animals, oxytocin has but little 
effect. Comparative observations on isolated loops of intestine show 
that vasopression increases the peristalsis more than pituitrin. Oxy- 
tocin has no effect on tlie motility of intestinal loops. The effect of 
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vasopressin, is more pronounced on the colon than on the small intes- 
tines. When vasopressin and oxytocin are administered simultaneously, 
the latter exerts an antagonistic effect on the intestinal action of vaso- 
pressin. These experimental observations suggest a useful clinical 
application of vasopressin in paralytic ileus. The authors claim that 
subcutaneous administration of 10 imits of vasopressin increases peri- 
stalsis and relieves the abdominal distention of this condition provided 
there is no obstruction. If this dose is without effect within an hour, 
a dose of 20 units can be administered. In obstinate cases, if subcu- 
taneous administration fails, 20 units may be given intramuscularly 
or slowly intravenously. Occasionally untoward side effects, which 
may manifest themselves as headache, abdominal pains, nausea, pallor 
and micturition, are observed. The authors claim that the use of vaso- 
pressin in paralytic ileus decreases its mortality rate. 


The Prevention of Rickets by the Administration of Irradiated Milk 
to Nursing Mothers. — It is established that the antirachitic principle 
is transmissible through mothers’ milk. Scheer and Sandels {Munchen. 
Med. Wchnsclir., September 5, 1930, p. 1643) have performed experi- 
ments on rats, and observations on children with rickets which indicate 
that the mothers’ milk increases in antirachitic potency after the con- 
sumption of irradiated milk by the mothers. The mothers’ mUk, after 
the daily consumption of 500 cc. of irradiated milk, rapidly cures the 
manifestations of rickets in babies. 


A Quantitative Biologic Standardization of Anterior Pituitary Lobe 
Preparations. — No preparation of a potent and stable extract of anterior 
pituitary lobe suitable to general practice is available at present, partly 
because no test of the potency of the positive principle of the pituitary 
bodj' has been found. A biologic test of the various extracts is made by 
studying the effect of the extracts: (1) on the growths of animals; (2) 
on the thyroid and adrenal glands; (3) on the metabolism; (4) on the 
sexual organs. These biologic tests are mainly qualitative in nature, 
the quantitative evaluation of the potency of a preparation is difficult 
to determine, first because of the lack of a potent and stable preparation 
and second because of a marked variation in the susceptibility of 
animals. Janssen {Klin. Wchnschr., 1930, 9, 1853) has prepared tliis 
needed potent and stable preparation by dehydrating the fresh chopped 
anterior lobe in water-free acetone. After the removal of the acetone in 
vacuum, the powdered gland is kept over phosphopentoxid. The 
potency of the gland is thus preserved qualitatively as well as quanti- 
tatively. The powder of 50 glands serves as a standard preparation. 
The effect of this preparation on the sex glands of female rats was stud- 
ied, and the ratio between positive and negative responses graphically 
charted. The author claims that this is a suitable quantitative test 
of the anterior lobe preparations. He found the standard preparation 
inactive ^ when administered orally. All commercial preparations 
tested with the method described proved to be practically ineffective 
when administered in total doses up to 6 cc. 
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A Statistical Comparison of Breast-fed and Bottle-fed Babies During 
the First Year.— Faber and Sutton {Am. J. Dis. Child., 1930, 40, 
1163) emphasize the limitations wliich they feel should be placed on 
the conclusions drawn from their study. They feel that the differences 
between breast feeding and artificial feeding are representative under 
the conditions of the survey but not in the absence of them. These 
conditions favorable to artificial feeding were: an equable climate, 
conducive to the keeping of milk unspoiled even without ice or mechan- 
ical refrigeration, and without the depressing physical effects of extremes 
of heat and cold; reliable, pure milk; frequent medical supervision of 
feeding and care, and routine administration at the proper ages of 
necessary dietary accessories, such as cod-liver oil, orange juice and 
green vegetables. In addition there were always demanded fresh aii’ and 
sun baths, and a large proportion of the babies had these in abundance. 
Most of these can be duplicated in most American communities, but 
in respect to tlie usually dependable low mean temperature which 
delays the bacterial spoilage of milk without special refiigeration, there 
was present a condition that is not usually duplicated, and one which 
distinctly limits the general application of these conclusions in the 
lower economic levels of life. Without reliable refrigeration the hazards 
of artificial feeding, particularly from diarrheal diseases, are much 
greater and the effects on growth less satisfactory than those described. 
The authors believe that their study gives fairly convincing support to 
the belief that in the average case breast milk is the best food for 
infants during the first three months of life, provided the supply is 
abimdant and the progress is satisfactory. In many cases, although 
not in the majority, it continues to be the ideal food for a few months 
more. In the exceptional case it may prove to be superior to good 
artificial food for nine or ten months. Up to nine or ten montlis there 
is no reason for arbitraril}'^ weaning a baby who is making good progress 
on the breast. It was found that most mothers were willing and desirous 
of continuing to nurse their babies as long as the supply was fairly good 
and their health was not seriously impaired, even somewhat beyond the 
time that tlie baby was gaining satisfactorily. T^Tien suitable conditions 
for good bottle feeding are present, and when the maternal supply is 
inadequate, and when the baby is failing to show good progress, there 
need not be the slightest hesitancy after the third month in advising 
weaning. 'VWien the baby cannot get at least half of its supply from 
the maternal breast, he should be weaned at once and spared, with its 
mother, the annoyances and uncertainties of mixed feeding. They 
found riiat during the first quarter of the first year breast-fed babies 
showed a significantly better mean rate of gain than properly bottle- 
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fed babies. After the first quarter of the first year, artificially fed 
babies showed a significantly greater mean rate of gain, and this supe- 
riority became progressively greater up to the time of weaning. In the 
material studied the number of infections per baby and the proportion of 
babies ha^dng infections were greater in the breast-fed group of the 
first, third and fourth quarters, and greater in the bottle-fed group 
during the second quarter. The number of infections in the breast-fed 
after weaning during the fourth quarter was greatly in excess of that in 
the bottle fed. There was no evidence in tliis series of increased resist- 
ance to infection from breast feeding, but rather evidence of greater 
susceptibility or greater exposure or both. 

Treatment of Athreptic Nurslings by Thyroid Extract in Subcutaneous 
Injection. — Nobecourt, Liege and Guerin {Arch, de med. dcs Enf., Ifi 
33, 647) treated 5 cases of athrepsia by daily injections of thyroid 
extract subcutaneously. The usual dose was from 0.05 to 0.1 gm. of a 
liquid extract. Some patients did not stand the extract as well as others 
so that the initial dose usually was one-fourth of an ampule of a solution 
containing 0.1 gm. to each 1 cc. if digestive or cardiac disturbances or 
fever resulted, the treatment was discontinued. Although in some cases 
of confirmed cachexia or hypotrophy the results of the thyroid extract 
treatment were negligible, it was found in general to be efiicacious. 
The first effect is usually the return of appetite. The digestive troubles 
are improved, the temperature curve becomes stabilized and the weight 
of the child increases. The time required varies with the severity and 
duration of the athreptic condition. Although other methods are of 
value in combating athrepsia in nurslings, thyroid extract has been 
particularly helpful in certain cases of extreme cachexia in which other 
metiiods have failed. 


The Gastric and Duodenal Contents of Normal Infants and Chil- 
dren.— Klumpp and Neale {Avi. J. Dis. Child., 1930, 40, 1215) 
studied the duodenal enzyme activity and reaction of the gastric and 
duodenal contents of 74 children. In determining tlie enzyme activity 
the method of McClure, Wetmore and Reynolds was used. The hydro- 
gen-ion content was established colorimetrically by dialysis as described 
by Marriott and Davidson. The amyolytic enzj'me was found to be 
feeble in children under one year of age. Beyond the first year it was 
excessive and exceeded the average range for adults. Following the 
test meal of from 30 to 60 cc. of 40 per cent cream, there was, with 
exceptions, an increase in amylolytic activity. The amount of lipolytic 
activity showed a consistently low trend throughout childliood. The 
values in children under one year of age were extremely low. The 
lipolytic, activity after tlie test meal was uniformly greater than before. 
In contrast to amylolytic and lipolytic activity, the proteolytic enzjTOe 
activity was strong throughout infancy and childhood. There was no 
consistent variation in proteolytic activity in response to the test meal. 
The_ hydrogen-ion concentration of the gastric contents gradually 
declined from an average of slightly above 4 in the youngest group 
lo.2_-S in the oldest. There was a slight tendency toward increased 
acidity following the test meal. The hydrogen-ion concentration of 
the gastric contents was thus found to be well above the optimum 
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range of pepsin activity. Eleven of 18 infants, or 61 per cent, showed 
no free hydrochloric acid during fasting and 8 of 18, or 44 per cent, 
showed none after the cream meal. Of the entire series 21 of 40, or 62 
per cent, gave no free hydrochloric acid during fasting, and 11 of 45, 
or 24 per cent, produced none after the test meal. These observations 
emphasize the fact that unless the histamin test is used, the presence 
of true achlorhydria is uncertain. The hydrogen-ion content of the duo- 
denal secretion in the fasting state showed a striking tendency at all 
ages to remain fixed in the vicinity of 7. Following the cream meal, 
the hydrogen-ion concentration fell in a constant manner to an average 
of slightly above 5. 


DERMATOLOGY AND SYPHILIS 


UNDER THE CHARGE OF 
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Granular Transformation of Spirochseta Pallida in Aortic Focal 
Lesions.— Warthin and Olsen {Am. J. Syph., 1930, 14, 433) extend 
a previous observation on granular degeneration of the Spirochaata 
pallida in the renal tubules, to similar findings in the focal syphilitic 
necroses of the aortic wall. The article consists of numerous excellent 
reproductions of microphotographs of the various stages of the degenera- 
tive process. The authors are not yet prepared to state that a sub- 
microscopic form follows the minute granule in the series of changes 
which they present, nor are they willing as j'^et to regard as anything 
but guesswork the suggestion that these granular forms are phases in 
a life cycle of the Spirochosta pallida which has significance for the 
transmission of the disease. 


A Study, Based on Personal Follow-up Results in a Syphilis Clinic, 
of the Patients’ Reasons for Lapse in Treatment.— Pugh, Stokes, 
Brovtx and C.^venell {Am. J. Syph., 1930, 14, 438) find the results 
of the ordinary correspondence follow-up maintained with patients 
under treatment in the syphilis clinic were approximately 30 per cent 
returns. Those obtained by personal follow-up of the type described 
were 64 per cent or more than double the effectiveness. The cost of 
personal follow-up (in this research approximately 81.40 per visit) is, 
liowever, prohibitive without special endowment for the purpose. 
The authors find that financial difficulties, unsuitability of hours, short- 
comings of the clinic’s personnel in establishing rapport and educating 
its patients, and painful or incommoding reactions to treatment are. 
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in varying proportions, depending on the method of analysis, the over- 
whelmingly prevalent causes for tlie failure of patients with syphilis to 
continue under treatment and supervision until discharged. Between 
50 and 60 per cent of patients lost through these faults in management 
can be recovered by personal follow-up, and 85 per cent of the reasons 
for lapse included in the entire smvey are capable of some degree of 
preventive adjustment. The authors believe that a limited experience 
with compulsion methods does not demonstrate their effectiveness, and 
that emphasis should be placed on the need for study and improvement 
of the clinic, its methods and operation in serving its clientele, rather 
than on a mere resort to externally applied legislation and force. 


Local Recmrences After Excision of the Chancre in the Rabbit and 
Their Immunologic Significance. — Brandt {Arch. /. Dermal, u. Syph., 
1930, 162, 157) think that, in contrast with man, recurrences of the 
chancre at or near the site of an excised primary lesion in the rabbit 
are very frequent. The trauma of the exeision is not a factor in pro- 
ducing these recurrences. The protective effect of the chancre is 
borne out by these experiments, and it appears that the protection is 
derived from something which the chancre contributes to the general 
mechanism of the body, rather than to the mere local condition of the 
tissues. When the chancre is removed the general protective effect is, 
of course, removed with it, and it is notable that in those animals in 
which, after removal of the primary lesion, no recurrences of the chancre 
developed, the general immunity reaction or protection fails likewise 
and numerous generalized recurrent lesions ensue. It appears that the 
effect of excising the chancre is not, as has been supposed at times, due 
to the extirpation of the testis together with the primary lesion, for it 
appears that the presence of testicular tissue tends to bring on relapse 
ratiier than prevent it. 
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Preradium Treatment of Cervical Cancer. — A contribution of inter- 
est to the gynecologie radiotherapist is presented by Swanbeeg (Radiol- 
ogy, 1930, 15, 290), in which he indicates some of the refinements which 
should accompany radium irradiation of cancer of tlie cendx. He 
believes that every case of advanced cancer of the cervix should receive 
external irradiation, and if tliis is given by high-voltage Roentgen rays 
it should preferablj' precede the internal radium treatment. Local 
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infection constantly accompanies cervical cancer and no case sliould 
receive radium treatmentj he states, until the infection has been con- 
trolled by suitable douches. After a -week or ten days of preliminary 
treatment the cervical canal should be gently dilated by the use of 
graduated uterine sounds and tlie length of the uterine canal noted. 
The patient is then returned to bed and her temperature taken at 
frequent intervals during a period of twenty-four hours. If there is 
no increase in temperature she is read 5 ’^ for internal radium treatment. 
The principal internal radium treatment should not be given until the 
uterine canal is patent, as the best results are secured by placing radium 
the entire length of the canal. If the canal is occluded it should be 
treated by preliminary radium treatments until rendered patent or the 
cervix should be amputated by electrothermic measures preceding tlie 
principal internal radium treatment. Every effort should be made to 
eliminate sources of focal infection and to improve the general health 
of the patient. 

Results of Surgical Treatment of Cervical Cancer. — It is becoming 
more apparent every year that in order to determine the results of 
operation in cancer of the cervix we must scan European statistics, 
since the overwhelming majority of such cases in this country are 
treated by radium irradiation. A very excellent statistical summary 
in a small series of cases is that presented by Begouin {Bordeaux cliir., 
April 1, 1930), who performed 75 Wertheim operations between 1904 
and 1918, with 6 deaths, or S per cent mortality. Of the cases traced 
from ten to twenty-five years, 20 or 50 per cent were living and well, 
5 more tlian twenty years, 5 more than fifteen years, 5 more tlian 
twelve years and 5 more than ten years. All of the operations were of 
the radical abdominal hysterectomy tjqje with dissection of the ureters 
and vaginal drainage, but without ligature of the iliac vessels. In all 
cases general inhalation anestliesia (ether or chloroform) was used, 
and in many cases the cancer was well advanced, showing partial 
fixation of the uterus. It is not difficult to understand why the skilled 
continental surgeons who are able to obtain such good results are quite 
enthusiastic about the radical operation, but even an 8 per cent mor- 
tality as here reported, while unusually low for such a serious operation, 
is still considerably above the mortality attendant upon irradiation 
which gives about as good or perhaps better end results. 


Ovarian Cysts Associated with Hydatidiform Mole.— The curious 
association of ovarian cystic tumors, which we term theca-lutein cysts, 
with hydatidiform mole and chorionepithelioma have always been of 
interest to the gjmecologists. We know that such cysts are present 
in over one-half of the cases, and we also know that they usually dis- 
appear after the removal of the mole, but further than this our knowl- 
edge is limited. This subject has attracted the attention of Novak 
and Koff {Am. J. Ohst. and Gynec., 1930, 20, 481), wdio have had the 
opportunity of studying 2 cases of hydatidiform mole and 2 cases of 
chorionepithelioma, in all of which the ovaries were available for study, 
while in 1 of the cases of chorionepithelioma a histologic study of the 
pituitary gland was also possible. As a result of their histologic 
studies they believe that the anterior pituitary is the immediate cause 
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of tlie lutein hyperreaction seen in the ovaries of such cases, and that 
the hyperluteinization involves both the granulosa and the theca 
interna. The histologic study of the anterior pituitary in 1 of their 
cases of chorionepithelioma showed an abnormally marked and per- 
sisting pregnancy reaction. This observation, for the first time, offers 
a histologic explanation for the persistence of the pregnancy test long 
after the removal of the primary tumor, as has been reported several 
times. Thej’- believe this phenomenon is due to the presence of con- 
siderable masses of trophoblastic tissue in the metastases, as was the 
case in their patient. In short, the evidence indicates that the inter- 
reaction is a triangular one, the trophoblastic increase being respons- 
ible for the pituitary reaction, and the latter calling forth the abnormal 
ovarian response. The importance of such observations at the present 
time is especially great, because of recent developments in our knowl- 
edge of the physiologic interrelationships between the ovaries and the 
anterior pituitary. 


OPHTHALMOLOGY 
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Tuberculosis of the Eye. — Descriptions of typical cases of tubercu- 
losis of the eye can be found in literature as early as 1711, but the first 
studies of tire disease were made in the nineteenth century. As the diag- 
nosis had to be made without the use of the ophthalmoscope, lesions 
originating within the globe grew to great size before they could be 
recognized by the appearance of a gray mass tlrrough the pupil, and 
often were confused with medullary sarcoma. The tuberculous char- 
acter of the lesions of the choroid was demonstrated by Virchow, Colm- 
heim, Gerlach, Manz and others, and the similarity of these lesions 
to the tuberculous lesion elsewhere in the body was pointed out. 

The Outstanding Features of Eye Tuberculosis. — Lloyd {Am. J. 
OpJith., 1930, 13, 753) are its limitations to the part of the eye involved, 
the tolerance of the eye to a severe local process without serious pain or 
•redness, its insidiousness of onset in some cases and its sharpness of 
'onset in otliers, its chronicity and tendency to relapse. That many of 
the diseases of the eye attributed to focal infection are due to tubercu- 
losis is the conviction of tlie author who nevertheless believes that dis- 
eased tonsils and adenoids, infected teeth, and diseased gall bladders. 
Fallopian tubes and seminal vesicles should be regarded as factors 
in the secondary infection of a tuberculous area. It is a misconception 
of the character of tuberculosis to regard usual lung tuberculosis as 
characteristic of the single disease. Eye tuberculosis occurs as miliary 
tubercles or embolic processes metastatic from some other part of the 
body, the lungs or bronchial lymph glands. Almost all the fundus 
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lesions of tuberculous origin are located in the choroid, but there are 
cases which seem to be limited to a retinal vessel. This would suggest 
embolism or thrombosis, but proof would be difficult. Phlebitis and 
retinal hemorrhages may be due to rupture of a diseased vessel wall and 
primarj^ retinal disease as opposed to the usual location in the choroid 
is reported. Changes in the vitreous, iris and lens eventually result 
from chronic lesions situated in the fundus. The 3 ’’ maj’’ be detected 
earlj'^ bj" examination of tire eye with the slit lamp. In chronic cases 
the vision of the eye maj”- be lost through destruction of the choroid, 
retina and nerve. Uveitis is a common finding in tuberculosis of the 
ej'e and is recognized as indicating a progressive, active form of the 
disease. For this form the autlior used Roentgen rays, shielded by 
aluminum or silver screens to exclude the rays that burn. He gives 
three or or four treatments with a 30 to 40 per cent skin-erythema dose. 
The first effect is upon the vitreous exudates which begin to clear after 
a single dose. Disseminated choroiditis, a common tuberculous affec- 
tion simulates the lesion of syphilis and cannot be differentiated in all 
cases by ophthalmoscopic examination. The history and physical 
examination of the patient usually gives the clue to the etiology. Phlyc- 
tenules belong to the group of external eye disease of tuberculosis, 
though the bacillus is not found in the tissue. It is looked upon as a 
precursor of meningitis or pulmonary disease. While many physicians 
prefer to treat this condition with tuberculin the author mentions tlie 
use of quinin in some form as an efficacious remedy. Sclerosing kera- 
titis is an extremel}'' rare type of tuberculous disease, and some forms 
of arthritis deformans have e^'e lesions that suggest the tuberculous 
origin of the joint disturbances. 


OTO-RHmO-LARyNGOLOGY 
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Experimental Production of Cervical Cellulitis Resembling Ludwig’s 
Angina. — Although almost a century has elapsed since von Ludwig 
described as a gangrenous induration of the neck the condition which 
now bears his name — angina ludovici — the mortality still is estimated 
at from 40 to 50 per cent. Fortunately the disease is not common; 
neither is it rare. Evidently beginning around the lower teeth, the 
infection involves the floor of the mouth and extends into the deep 
fascial planes of the neck, producing an intense cellulitis. The pyogenic 
cocci — especiallj’’ streptococci — have been incriminated in the majority 
of cases, but latelj" the fusospirillarj’’ organisms of Vincent have been 
found in the cervical exudate. With this in mind. Smith (Proc. Soc. 
Ezpcr. Biol, and Med., 1930, 27, 941) injected scrapings from the 
gingival margins of patients with pj'orrhea alveolaris into the inner 
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margin of the gums in 6 guinea pigs. One developed a cellulitis of the 
neck. A passage experiment of the fuso-spirochetal-laden exudate in 
10 pigs produced an unilateral brawny cervical indnration in 7j — 5 of 
which died. Nine out of 10 additional animals similarly injected 
developed a cervical cellulitis resembling Ludwig’s angina. Cultures 
from all of these 17 pigs yielded spirochetes, fusiform bacilli, vibrios 
and anaerobic cocci. To date, the only weapon at our disposal has been 
early recognition and extensive incisions. Inasmuch as neoarsphena- 
min or sulpharsphenamin have been beneficial in combating fuso- 
spirochetal infections of the lung. Smith quite properly suggests arsenical 
therapy in those cases of Ludwig’s angina due to these anaerobic bacteria. 


Etiology of Asthma: Relation of Sinus Infection to Asthmatic 
Attacks. — Convinced that etiologically there must be two classes of 
asthma — one due to allergy and the other due to toxicosis and nasal 
infection, Potts {Arch. Otolaryngol., 1930, 12 , 72) quotes McGinnis: 
The medical man who believes the causative factor to be protein 
absorption . . . , the surgeon who believes only in nasal surgery, 

and the physician who believes only in the theory of deficient calcium 
content in the blood could benefit by a consideration of all tire possi- 
bilities. It is evident that it takes* more than simple nasal hritation 
and infection to cause asthma, the added factor being “probably 
toxemia secondary to infection.” Experience prompts the author to 
conclude that those cases of well-established asthma, with severe chronic 
sinusitis and usually with polyposis, require for relief the same thorough 
eradication of the diseased tissues “as has been so ably advocated 65 '^ 
the leaders of tire medical profession for diseases due to focal infections.” 


The Prognosis of Operations for Removal of Nasal Polypi in Cases of 
Asthma. — Polyposis nasi is associated not infrequent^’- with bronchial 
asthma; and much clinical evidence is at hand to indicate an etiologic 
relationship between these two conditions, botir of which, however, 
are essentially symptomatic — whether subjectively or objectively — 
rather than clinical entities per sc. Just as morphology is not always a 
reliable index to function, neither can there be a certainty that removal 
of a given morbid process will effect a desired result either local or 
systemic. In other words: “ experimentum periculosum; judicium 
difficile.” This is especially true in attempting to forecast the ultimate 
influence of operative removal of nasal polypi on the course of asthma. 
The problem is important and any information aimed at its clarification 
is welcome. To this end, Francis (Practitioner, 1929, 123, 272) has 
found in a study of 24 cases that: if a patient can take acetylsalicylic 
acid, the removal of nasal polj’pi will be likely to benefit the astlima, 
whereas in those intolerant of this drug the asthma often is worse 
following intranasal surgery — particularly in those individuals with a 
low systolic blood pressure. The author cautions against the adminis- 
tration of acetylsalicylic acid to astlimatics with polyposis nasi and 
hypopiesis or to patients with nasal polypi without asthma but with a 
low blood pressure. 

Abstractor’s Note. — Intranasal tamponade of colloidal silver is 
of diagnostic, therapeutic and prognostic value in many of these cases. 
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Roentgenologic Signs of Gastroiejunal and Jejunal Ulcer, — The 
direct roentgenologic signs which, according to Camp (Radiology, 1930, 
15, 274) permit a positive diagnosis of gastrojejunal or jejunal ulceration 
are: (1) The presence of an ulcer niche; (2) persistent defonnity of the 
stomach, stoma or jejunum; (3) tlie presence of gastrojejunocolic 
fistula; (4) closure of the stoma. It is the author’s impression that a 
niche may be seen in about 60% of the cases. Most niches are found 
in the jejunum, nearlj'’ always in the efferent loop, and sometimes as 
far as 15 cm. from the stoma. The usual shadow of tlie niche is slightly 
less than 1 cm. in diameter and projects from the lateral border of the 
efferent loop, frequently close to the stomach. It frequently resembles 
in appearance one of the budlike diverticula often found in the colon. 
Deformity of tlie stomach, stoma or jejunum produced by the associated 
inflammatory reaction is the most common change accompanying gas- 
trojejunal or jejunal ulcer. The deformity of the stomach usuall}'’ seen 
with ulceration at the stoma appears as a puckering of the gastric con- 
tour about the opening, with deformity of the rugte. In many cases 
in which the stomach empties rapidly the stoma and contiguous portion 
of tlie jejunum have a tubular or funnel-like appearance, indicating 
inflammatory induration. Deformity of the jejunum is manifested as 
persistent narrowing, with retraction or irregularity of the outline, and 
may be localized or diffuse. It occurs most commonly in cases of 
jejunal ulcer, but maj’- also be associated in a lesser degree with ulcera- 
tion at the stoma. Within the deformed area the valvulte conniventes 
are obliterated, and this distinguishes it from deformity due to adhe- 
sions. In the absence of a malignant lesion the presence of gastro- 
jejunocolic fistula is evidence of preceding jejunal or gastrojejunal 
ulceration, whether or not other signs are present. Verbrugge, in a 
review of the cases of gastrojejunal ulcer at the Mayo Clinic, found 
that gastrojejunocolic fistula has developed in 11%. The barium 
meal alone should not be relied on to show a fistula, for frequently it 
can be discerned only by means of the opaque enema. 


Amniography, — A method is described by Menees, Miller and 
Holly (Am. J. Roent. and Rad. Thcrap., 1930, 24, 363) for visualizing 
the fetal soft parts, localizing the placenta and occasionally determining 
the sex of a fetus. It may be of value in the diagnosis of placenta 
prei'ia and determining the e.xact relation of the placenta to the ceridcal 
canal. To obtain contrast, a 1 to 1 solution of U, S. P. strontium iodid 
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is injected through, tlie interior abdominal wall into the amniotic 
cavity. After anesthesizing the skin with novocain, a small flexible 
lumbar puncture needle is passed into the amniotic cavity, usually 
below the umbilicus. After obtaining fluid through the needle injection 
is made slowly with frequent withdrawals of amniotic fluid to dilute the 
solution. Films are made after one-half to one hour, the patient 
changing position frequently to assist in mixing. From 9 to 10 cc. of 
the solution will be sufficient for the average case in the later months 
of pregnancy. In 21 cases of normal pregnancy there were no ill effects 
to mother or fetus. In a case of placenta previa at the sixth month 
the fetus was expelled about thirty hours after injection. The location 
of the placenta was shown in the majority of cases. The cord encircling 
the fetal neck was shown twice. Sex was determined 4 times : 3 males 
and 1 female. 


NEUnOLOGY AND PSYCHIATRY 
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The Brain-liver Weight Ratio in Insanity.— Fleming (J. Ment Sci., 
1930, 76, 265) compares his findings on the brain and liver weights of 
157 epileptics in a series of 1932 autopsies with those found by previous 
observers and those found in other forms of mental disease. He con- 
siders that his results show definitely that in neither emaciated nor 
nonemaciated epileptics of either under or over fifty years, does the 
degree of atrophy of the liver and brain differ from that of the group of 
psychoses in general and the brain-liver weight ratio deviates less from 
the normal than in other psychoses. In the psychoses in general in the 
nonemaciated of less than fifty years of age there is a well-marked 
decrease in weight of both the liver and the brain. The decrease in the 
two organs runs parallel, so that the brain-liver weight ratio in this 
group remains at the normal, 0.87. 


A Note on Some Postmortem Blood Changes Observed in Epilepsy. — 
Pattekson, Weingrow and Patterson {Psiichiat Quart., 1930, 4, 367) 
reports a study of blood changes observed in tests made on material 
obtained from 13 autopsies. Briefly, tliey found tliat coagulation time 
was markedly postmortem; blood platelets were seldom seen in the 
films prepared after circulation had ceased; the erythrocytes showed 
anisocytosis, poikilocytosis and altered chronic reactions; the leuko- 
cytes shoAA'ed varying stages of disintegration; eosinophils and endo- 
tlieliocytes could not be recognized in the smears; crj^stals were some- 
times seen in the films; preparations from internal viscera exliibited no 
other significant changes except tire introduction of cellular forms not 
belonging properly to blood as a tissue; red, white and differential 
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counts could not be performed satisfactorily after death because of 
difficulty caused by the altered conditions. They contend tliat these 
results can all be explained on tlie diange'of the blood plasma from an 
isotonic to a hypertonic medium after deatli. 

The Problem of the Anatomy of Schizophrenia. — Spielmeyer (J. 
Nerv. and Ment. Dis., 1930, 72, 241) discussess the probability of an 
organic basis for dementia prsecox and concludes, in \dew of the fact 
that he believes changes to be clearly demonstrable (in the nature of a 
cellular loss in the third layer of tire cortex as well as in the deep layers, 
with, sometimes, an enormous fat accumulation) tliat dementia praecox 
is an organic process. He argues that, although manj’^ cases of dementia 
prsecox show normal brains at autopsy, nevertheless, negative findings 
can never be accepted as conclusive evidence. He does not consider 
that tlie findings point to any specific process but considers them to 
be indicative onlj'^ of any organic basis for dementia prsecox. “ These 
findings only indicate tlie organic nature of sehizophrenia, not, however, 
the anatomic diagnosis and the differential diagnosis which we need so 
very much.” 
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Hydatid Cyst. A Review and Report of Cases from North'^China. — 
Hydatid disease is reported from many countries, and although its 
transmission is in relation to the infestation in dogs, these animals 
alone do not determine the varying incidence in any one district. In 
not a few countries tlie incidence of tlie human infection is in direct 
relation to the infestation of sheep, which act as hosts for the same phase 
of the life cycle of tlie parasite as does man. The opportunity for tlie 
retransference from dog to sheep and the reverse, maintains a fairly 
high endemic character. Loucks {National Med. J. of China, 1930, 16, 
402) reports upon tlie not uncommon presence of hydatid disease 
among tlie inhabitants of Nortliern China. These people are interested 
in sheep raising, which industry has been growing in recent years. In 
a period of a little over ten years tlie autlior has collected 16 cases, 
appearing at the Hospital of tlie Union, Medical College, Peiping. 
Eleven of these cases came to operation. In 6 cases the liver alone was ‘ 
involved, in 2 the liver and peritoneum, in 1 tlie liver and spleen, in 
another the liver, spleen, bone and muscle, while in a single case tlie 
cyst was located in tlie orbit alone. The diagnoses were made by tlie 
demonstration of the characteristic cyst with its contents. The autlior 
discusses the various accessory nietliods for the diagnosis of this disease, 



PATHOLOGY AND BACTERIOLOGY 


447 


though he has had no dhect experience with the complement-fixation 
test, precipitation test, or the intradermal test. In the early stages 
of the eyst development the diagnosis is very difficult, based on clinical 
methods alone. The knowledge of the patient’s habits and the region 
in which he lives is often suggestive in the presence of other signs of the 
hydatid disease. 


The Rous Sarcoma No. 1: Loss of Filtrate Activity at Incubator 
Temperature: Protection by Means of Hydrocyanic Acid.— Active 
filtrates of the Rous Sarcoma No. 1 have been shown by Gye and 
Purdy {Brit. J. Exper. Path., 1930, 11, 282) to develop a perceptible 
clouding with precipitate within four hours of the commencement of 
incubation at 37° C. The amount of precipitate formed depends upon 
the concentration of protein in the filtrate. Coincidental with the 
formation of the precipitate there is a steady loss of power of the extract 
to produce tumors when injected into normal fowls. However, the 
earliest appearance of turbidity precedes the earliest detectable loss 
of potency, and precipitation continues after the filtrate has become 
completely inactive. The authors found that hydrocyanic acid in 
dilutions as low as 1 in 50,000 protected the filtrate against loss of 
activity during incubation for a period of forty-eight hours and even 
longer. Cyanid also prevented the formation of precipitate, tlie 
filtrates remaining clear for many hours after the commencement of 
incubation. Cystein was found to be even more effective in preventing 
precipitation. Filtrates protected by C 3 ’^stein, however, lost their 
potency within about three days, even though the fluid remained clear 
for periods up to a week. 


Tar Cancer in Mice : (1) The Technique of the Comparative Experi- 
ment.— Watson and Mellanby (Brit. J. Exper. Med., 1930, 11, 267) 
have described a method of experimental procedure whereby groups 
of mice, all treated with tar, may be compared with a view to deter- 
mining the effects of slight variations of conditions among the various 
groups of animals. One group in each experiment is maintained on the 
control diet and invariably treated in the same vfay regardless of which 
experiment it forms a part. The other groups were subjected to different 
conditions of diet, care being taken to vary only one factor at a time. 
The variation consisted of substitution of an aliquot portion of the diet 
in each group by a different foodstuff of animal origin. In an experi- 
ment lasting 480 days no definite differences were found in the reaction 
of tlie mice on the different diets to the treatment vdth tar. One feature 
of interest was that the tumor bearing animals had practically twice 
the life span of the other mice and indeed, usually lived longer in spite 
of die skin tumors than did the mice which were alive at the end of the 
tar treatment arid which never subsequently developed skin tumors 
Of 255 mice with skin tumors, 52.4 per cent showed typical tumor 
nodules of lung after fixation for forty-eight hours in formol saline. In 
normal untarred mice of the same breed such nodules were found in 
onl,y G per cent after similar fixation of tlie lungs. 
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An Outbreak of Food Poisoning Proved to be Due to a Yellow Hemo- 
lytic Staphylococcus,— Dack, Cary, Woolpert and Wiggebs (J. Prev. 
Med., 1930, 4, 167) report 11 cases of food poisoning due to tv’^o sponge 
cakes. The illness was typical acute gastroenteritis wdth nausea, 
vomiting, diarrhea and marked prostration in the acute cases and 
nausea, epigastric distress and diarrhea in the cases witli delayed sj'mp- 
toms. No deaths occurred. All components of tlie cake (icing, cake 
substance, and so forth) were innocuous wdien fed to monkeys, rabbits 
and mice, but when fed to human volunteers, the cake substance proved 
to contain a toxic factor. Tluree types of organisms predominated in 
the layer portion of tlie cake. VTien veal-infusion-broth filtrates from 
these strains were injected intravenously into rabbits, the only one 
that proved toxic was that from a yellow hemolytic staphylococcus. 
Human volunteers who drank different amounts of this same filtrate 
developed definite sj^mptoms of food poisoning similar to those of the 
individuals eating the original cake. Intravenous injections of rabbits 
with veal-infusion-broth filtrates of the toxic staphylococcus (twenty- 
four-, forty-, forty-eight-hour cultures) resulted in either profuse watery 
diarrhea and death, or no diarrhea and death, autopsy in the latter 
case revealing fluid and gas in the abnormally distended cecum, and 
stasis in the colon. These changes present an interesting correlation 
with the results observed in the persons receiving 10 cc. and 5 cc. 
amounts of the filtrate. Similarly prepared filtrates of knovm Staphylo- 
coccus aureus and Staphylococcus albus cultures, when injected intra- 
venously into rabbits, yielded negatNe results. A few heat-lability 
experiments showed that the ^^ability of the organism was destro 3 ''ed 
by exposure to 80° C. for fifteen minutes. The potency of the toxic 
factor was slightly attenuated, but certainly not eliminated, in filtrate 
subjected to 100° C. for thirty minutes, as tested by subsequent intra- 
venous injections of rabbits. 


Loss of Actinic Intensity in Urban Sunshine Due to Air Pollution. — 
Tonney, Hoeft and Somers (J. Prev. Med., 1930, 2, 139) made observa- 
tions of the loss of solar ultraAuolet light values in Chicago, due to 
atmospheric pollution, over a period of about three years. Simultaneous 
hourly readings on days selected for uniform weather conditions were 
made at clear points outside the city and at designated stations within 
the city, including the loop and three otlier sections. Material loss of 
the ultraviolet intensity available at the clear points was demonstrated 
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in all the urban districts tested, at all seasons of the year. The percent- 
age loss was greatest in the warm months when the concentration of the 
shorter ultraviolet waves is greatest. The least percentage loss and the 
lowest absolute intensities were observed in the cold months, when only 
the longer rays of the ultraviolet spectral region are present in signifi- 
cant amounts. The lake shore districts of the city showed I'elatively 
less loss of ultraviolet light than tire stations farther inland. The high 
percentage loss of short ultraviolet waves in summer, the season of 
minimum smoke production, suggests that the improvement to be 
expected from smoke-abatement methods applicable to existing com- 
bustion processes will not in reality solve the problem, and seems to 
justify the view that the general substitution of electric energy for 
combustion processes as a source of heat, light and power is the logical 
ultimate solution. 


PHYSIOLOGY 
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THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 
SESSION OF JANUARY 19 , 1931 . 


Observations on Pigment Migration Within the Fish Melanophore. — 
Samuel A. Matthews (from the Department of Anatomy, University 
of Pennsylvania). When the scales of Fundulus are mounted in tissue 
culture preparations their melanophore processes become so readily 
visible that they can be studied even when free from pigment, the cells 
themselves remaining active for several daj^s. Careful measurements 
failed to detect any change in the diameters of these processes during 
either central or peripheral migration of the pigment granules. The 
fish melanophore is in no sense amoeboid. 

The pigment in a melanophore process isolated from its cell bj'^ means 
of a microneedle can still spread itself over a wide field or concentrate 
in a small area, even when the body of the cell has been destroyed. 
Hence the centrosphere exerts no essential influence on pigment migra- 
tion within melanophore processes. 

The differences in physical condition of a melanophore with expanded 
pigment as contrasted with one with contracted pigment tend to support 
Spaeth’s interpretation of the mechanism of melanophore “ contraction,” 
that is, that this “contraction” is possibly a reversible coagulation 
process such as commonly occurs in emulsoids. 


Newly Described Types of Cells in the Cerebellum. — W. H. F. 
Addison (from the Department of Anatomy, University of Pennsyl- 
vania). The pattern of the cerebellar cortex is so uniform that any 
departure from it attracts attention. There have been described in 
recent years tliree varieties of cells which are additional, in some 
respects, to those shown in the usual schema. Thej' are the synarmotic 
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cell of Landau; the large aberrant cells seen in the porpoise, elephant 
and whale; and tlie special associative Purldnje cells of Lorente de N6. 

The synarmotic cells were described by Landau (Anat. Anz., 1927, 
62; Zeits. gcs. Neiir. ii. Psych., 1929, 122) and studied by his associates 
Bubenaite (Mcdicina, Lithuania, 1929, 10) and Kesiunaite {Bidl. 
Hist. appl. d la Physiologic, 1930, 7). They were seen in Golgi prepara- 
tions, as large cells, in tlie granular layer and in the subjacent white 
matter. Their processes extend across the lamella, joining the granular 
layers of opposite sides of the lamella. They thus differ from the usual 
Golgi cells. Type II, in ha-\nng axones wliich do not arborize in the 
immediate vicinity of the cell body, but at some distance from it. 
In Fig. 67 of vol. ii of his Histologic du Systeme Nerveux, Cajal shows 
a Golgi cell with its axone ramifying on both sides of the same lamella. 
There are thus certain points in common between this and the synar- 
motic cell of Landau. 

In the cerebellar cortex of the common porpoise I have noted con- 
spicuous large cells, scattered through Bie granule layer and in the 
adjoining wliite substance (Anat. Rcc., 1930, 45, 204). In size they 
were comparable to the Purkinje cells, and were often larger. Their 
shape was variable, but in general they were of two forms: (1) narrow, 
elongated, and (2) stellate, multipolar. They were constantly present, 
two or three to a folium. Similar large cells are found in tlie cerebellar 
cortex of Elephas and Balaenopters, as described by Obersteineb 
(Arb. Nenr. Inst., Wie7i. Univ., 1913, 20). Thus in three large mammals 
there are extremely large cells in the granular layer and white matter. 
In these forms there are also Golgi cells of the usual size in the granular 
layer, so that the large cells seem to be an additional type. However, 
the location of the cell-bodies is comparable to that of the sjmarmotic 
cell, and there may be some relationship. 

Lorente de N6 has described a special associative type of Purkinje 
cell, which places in relationship distant cerebellar lamellae (Trav. lab. 
rccJicr. biol. Mardrid, 1924, 22). The axone of this form of Purldnje 
cell transverses the medullary layer to reach the central white sub- 
stance. Here it divides into several fibers, which run to distant parts 
and end as climbing fibers along tlie bodj"- and dendrites of tlie Purkinje 
cells. The beginning and ending are within the cerebellar cortex, hence 
the term associative. The anatomic observations on which tliis is 
based are not given in detail. 

Whether these several cells are to be regarded as new cell types or 
merely as special forms of the usual types is still a subject for study, and 
is to some extent dependent upon the exact definition of the classical 
cell types. ■ 

The Influence of the Base-binding Power of Hemoglobin Upon 
Osmotic Hemolysis. — IM. H. Jacobs and A. K. Parpart (from the 
Laboratory of Physiology, University of Pennsylvania). By means 
of the method previously described by one of the authors it is possible 
to compare accurately the osmotic effects on erytlirocytes of solutions 
whose osmotic pressures differ by only a few tenths of 1 per cent. In 
working witli a metliod of such delicacy careful control of the factors, 
pH, temperature and to a lesser extent oxygen tension have been found 
to be necessary. In the present investigation an attempt has been made 
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to evaluate and to explain the nature of the effects produced by these 
factors. It has been found that within the range studied a change in 
pH of 0.5 units is roughly equivalent to a change in concentration of 
0.01 M NaCl and that a change of 0.01 unit should therefore produce 
measurable osmotic effects. With temperature, the effect of a change 
•of 20° is equivalent approximately to a concentration change of 0.01 M 
NaCl, and a change of 0.5° C. has a noticeable influence on the experi- 
mental results. The effect of oxygenation is less striking, tlie maximum 
effect obtainable with ox blood being of the order of magnitude of that 
produced by a concentration change of 0.0016 M NaCl. In view of 
these facts, it is pointed out that “fragility” studies made without 
control of at least temperature and pH are of doubtful value. In an 
attempt to explain the results obtained, there has been derived by an 
application of the methods of van Slyke, Wu and McLean the following 
equation: 

Vh ^ 2R + 1 - F‘ Ci 
2R. 1 — ^'2 Cl 

in which W is the amount of water contained in an erytlirocyte, F 
the amount of base bound by unit amount of hemoglobin, C the con- 
centration of the external solution and R the ratio of base to hemoglobin 
in the erj'throcyte. By taking from the literature the best obtainable 
data concerning R and F, it is shown that the observed results are in 
good agreement with those calculated by means of the equation, and 
it is concluded that the factors pH, temperature, and oxygen tension, 
under the conditions here dealt with, influence hemolysis primarily 
through the osmotic effects produced by changes in the amounts of 
base bound by hemoglobin. 


Myeloid Metaplasia in the Exteriorized Dog Spleen.— G. M. Rob- 
son and R. P. Custeb (from the McManes Laboratory of Pathology, 
University of Pennsylvania). Myeloid metaplasia has been produced 
experimentally by many workers and used as a means for study of the 
histogenesis of blood elements. Previous observers have differed widely 
in their conceptions of the myelopotent cell and the mechanism of 
formation of the metaplastic foci. One group has held that the foci 
are metastatic from the bone marrow; another that they arise tlirough 
differentiating mitoses of cells preexisting in the affected tissue. A 
third view goes further by stating specifically that the capillary endo- 
thelium is erythropotent, while still a fourtli holds that myeloid meta- 
plasia owes its origin to cells of the circulating blood, namely, lympho- 
cytes (hemocytoblasts). 

Our observations on myeloid metaplasia are confined to cells of the 
erythrocyte series. Our method for induction of this phenomenon 
is the production of severe secondary anemia in dogs with exteriorized 
(Barcroft technique) spleens. Foci of red blood cell formation uni- 
formly appear in the spleens of such animals when their circulating 
blood shows e^4dence of active blood regeneration by an inerease 
in the reticulocyte count and the appearance of nucleated red forms. 
With recovery from the anemia, the metaplasia disappears, but can 
be reestablished at will by the same procedures. It matters not bv 
what method tlie anemia is produced, whether by hemorrhage, hemolytfc 
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agents, or bacterial infection; observations in the spleen are uniform. 
jMetaplasia occurred in each of the 7 animals studied and was repeatedly 
produced in most of tliem. The splenic reaction was observed by fre- 
quently repeated thin biopsies, the tissue being immediately fixed. 
This method of study offers the obvious advantage that the material 
is removed from the living animal and that the development and course 
of the metaplasia can be followed in the same individual. 

The first change observed is a hyperplasia of the splenocytes, sinu- 
soidal endotlielium and cells of the so-called germinal centers, mitotic 
figures being numerous. Soon, groups of cells with richly chromatic 
nuclei appear in the red pulp, definitely identifiable as erythroblasts; 
many of these groups lie within spaces lined with hyperplastic endo- 
thelium. In richly cellular areas, groups with a similar outline are 
observed, but here their relation to endothelium is obscured. At this 
stage we have difficulty in distinguishing between hyperplastic endo- 
thelial cells and early erythroblasts; many typical cells of each type 
are present, but intermediate forms are numerous which apparently 
represent transition stages. This is particularly striking in groups of 
cells surrounded by a definite endothelial layer. Here one sees in the 
lumen typical erythroblasts; at the margin are typical hyperplastic 
endothelial cells; between lie cells bearing morphologic characteristics 
of each. The impression thus gained from study of such a cell group 
is the direct descent of the erythroblast from the capillary endothelium. 
Tlrroughout, mitotic figures are prominent and are seen both in the 
endothelial and erythroblastic cells; later normoblasts are seen with 
greater frequency and almost invariablj' lie in the center of such cell 
groups. Blood does not circulate through these capillary sinusoids 
containing immature red blood cells, but we have seen that their lumina 
are continuous ndth channels containing whole blood. 

We believe, therefore, that these observations support the view that, 
in erythrocytic myeloid metaplasia, the red blood cells are formed within 
endothelial-lined channels and that the capillary endothelial cell is 
erythropotent. 
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COD-LIVER OIL AND THE VITAMINS IN RELATION TO 
BONE GROWTH AND RICKETS.* f 

By H. a. Hareis, D.Sc., M.B., B.S., 

INSTITUTE OP ANATOMT, UNIVERSITT COUI-EGB AND MEDICAL UNIT, UNIVERSITT 

COLLEGE HOSPITAL. 

“We learn from our masters — ^but we see with our own eyes.” 

Recent leading articles in the British Medical Journal have 
contained many references to discoveries of new functions of the 
vitamins; but no adequate retraction, if any, has been made of 
the claims concerning the functions erroneously ascribed to them. 
For several years Professors Mellanby and Drummond, the impor- 
tance of whose contributions to the subject is a matter of common 
Ivnowledge, were using the qualifying term “growth-promoting” 
in relation to fat-soluble vitamin A. Professor Mellanby^ has now 
shifted his ground, and ascribes to fat-soluble vitamin A the func- 
tion of protection of the organism from infection. Hence one is 
justified in asking what is to become of the claim that it is “growth- 
promoting.” This question directly affects my attitude. From 
1926 onward* I have questioned repeatedly on clinical and experi- 
mental grounds, the properties that have too hastily been ascribed 
to the elusive vitamins. The facts upon which I have laid par- 
ticular emphasis are: (1) That the growth-promoting vitamins 
are water-soluble, and (2) that fat-soluble vitamin A was respon- 

* Awarded the Alvarenga Prize of the College of Physicians of Philadelphia, 1930. 

•|' hly thanks arc duo to the Medical Research Council for a grant in aid of expenses, 
to Prof. Elliot Smith, E.R.S., and Prof. T. R. Elliott, P.R.S., for active interest, and 
to my colleagues Miss Audrey E. Russell, M.B., B.S.. and Mr. F. Melville for con- 
tinuous and painstaking assistance. 
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sible for differentiation of tlie tissues for special functions. For 
this, among many reasons, I propose to consider the history of cod- 
liver oil in therapeutics, as it affords a singularly clear example of 
the manner in which the empirical common sense of the layman has 
triumphed over the alternating scepticism and hasty speculations 
of the scientist and, in particular of the biochemist, in medicine. 
It is instructive to note that what one generation regards as obvious 
and beyond discussion in regard to issues on the borderline between 
clinical medicine and the laboratory, by a closely succeeding time 
may be confidently regarded as the opposite. The analyses of 
test meals, the urea-concentration test, blood urea, diastase reac- 
tion, opsonic index— all have their day. The present fashion in 
the cult of the vitamin is no exception. If scientific medicine is 
to be more than “the doubtful recording of successive events,” 
it must enable us to understand the clinical applications of the dis- 
coveries in the laboratory. One speaks vaguely of “the lessons of 
the past,” but the real lesson that we can learn from the past is 
to trace back our ideas, beliefs and tendencies to their origins in 
the hope of estimating them, and in particular their modern appli- 
cations, at their true value. With this purpose in view I propose 
to summarize the history of the therapeutic uses of cod-liver oil 
with special reference to rickets, the misplaced optimism in regard 
to vitamin-therapy and the present state of our knowledge of the 
chemistry of bone. 

A. Cod-liver Oil. The use of cod-liver oil as a prophylactic and 
curative agent owes nothing to the medical profession, but little to 
the biochemist, and only a modicum to the pharmacist. Cod-liver 
oil has been used as a household remedy by the fishing folk of the 
Atlantic seaboard for countless years; for, in the days before cows 
were kept in mUk during the winter, cod-liver oil was one of the 
winter substitutes for milk and butter. It is barely more than a 
hundred years since the introduction of the “Dutch” system of 
root and clover feeding allowed cows to be kept in milk through 
the year. 

The first record in medical literature of the use of cod-liver oil 
in England hails from Manchester, where Dr. Darbey prescribed 
it for rheumatism in the second half of the eighteenth century. The 
oil appeared in the British Pharmacopoeia in 1771. In 1822 the 
Society of Arts of Utrecht offered a prize for the best essay on the 
chemical and therapeutic properties of cod-liver oil. The remedial 
properties of the oil in cases of rickets had enjoyed a wide reputation 
among the laity before medical men recognized its value. Schutte, 
in 1824, published the first definite series of cases to illustrate the 
curative action of the oil in rickets, and he stated that the healing 
could be produced in five to nine weeks. He gives credit for the 
recognition of the curative properties of the oil to Dr. Pcrcival,^ 
who was editor of the British Pharmacoijceia in 1771. 
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In his treatise on the “Oleum Jecoris Aselli” Bennet,-* probably 
the greatest of Scotch clinicians, in 1841 extolled the virtues of the 
oil in the treatment of certain forms of gout, rheumatism and 
tuberculosis. Bennet published a remarkable clinical report by 
Steinhaeuser, of Heidelberg (1840), on the action of the oil in 
rickets. This document deserves to be rescued as a classic in the 
history of therapeutics. It surpasses in vividness any of those 
picturesque advertisements which the more cautious among us 
daily consign to the waste-paper basket. He writes; “At first 
there appears to be a greater degree of activity in the nutritive 
functions. The appetite becomes more natural; the excretions per 
alvum more regular; the swollen and distended abdomen flatter 
and more soft; the dirty white color of the integuments and general 
scrofulous appearance disappear; the soft parts generally receive 
more turgor vitalis, the muscles more tone and the swollen glands, 
should any exist, gradually return to their normal size. Concern- 
ing its favorable action on the bones, I have remarked, that after 
taking the oil for some weeks (but sooner or later according to the 
degree of the disease), the swollen, protuberant epiphyses of the 
bones, especially those of the radius and ulna, become thinner, and, 
together with the osseous substance generally, more compact. 
The curvature occasioned in the softened bones, by the weight of 
the body and muscular action, as for instance in the extremities 
and vertebral column, gradually disappears of itself, if it has not 
already reached a high degree. The one-sided flattening of the 
thorax recovers its rounded form, and the angular prominent ster- 
num again becomes flat. The prominence of the forehead disap- 
pears, the fontanelles close, and the head loses its large, misshaped 
and angular appearance. The development of the teeth jiroceeds 
with ease and in a more perfect manner, and every part of the 
child’s frame exhibits a greater degree of activity; The children 
no longer sit silent, apathetic and unmovable, but their attention 
is attracted to what passes around them, and they seek to get up 
and move, or regain the power of locomotion, should they have 
previously possessed it.” 

_ By the middle of the nineteenth century such discerning clini- 
cians as Trousseau and Bretonneau had done something to convince 
opposing physicians of the value of cod-liver oil in rickets. But, 
as in the case of quinin in malaria, of mercury and iodids in sjq)hilis, 
the weight of the profession was put in the scale against the empiri- 
cal kno\yledge of the layman. Even as late as 1912, the doyen of 
the pediatricians, the senior physician’’’ at Great Ormond Street 
Hospital for Children, in the well-known textbook states: “There 
seems to be no specifie virtue in eod-Iiver oil; any other oil will do 
'equally well.” 

The empirical therapeutics of the layman may often be a fit 
subject for derision rather than for kindly sympathy. Yet Syden- 
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ham said: “Wise men know this— whatever is useful is good.” 
In the hledical Research Council Report on Experimental Rickets 
(1921) Edward INIellanby says that “Probably the most com- 
mon cause of rickets in children is a relatii^ely deficient anti- 
rachitic vitamin and excessive bread.” In 1841 John Hughes 
Bennet stated that in the treatment of various conditions by cod- 
liver oil “aU substances abounding in starch are to be avoided.” 

The anemia of rickets has recently occupied a prominent place 
in experimental studies. Woencldiaus*^ and others maintain that 
rachitic rats consistently show erythropenia and leukopenia to such 
an extent that the blood changes may be regarded as a sensitive 
indicator of the presence of rickets. On the other hand, as regards 
the therapeutic treatment of rickets in rats, opinion is sharplj’’ 
divided. Jones^ has maintained that the admixture of increasing 
amounts of ferrous sulphate to the diet leads to an oxidative de- 
struction of the vitamins. Hart, Steenbock® and their coworkers 
maintain that the addition of pure inorganie iron (ferric chlorid) 
to a plain milk diet is unable to prevent the development of anemia 
in rats, but that the addition of a minute trace of copper to the 
iron prevents the anemia. Further confii-mation of these experi- 
ments is awaited. It is of interest to note that Bennet, in addition 
to restricting food abounding in starch, stated that in rickets “a 
course of chalybeate waters has been found useful,” for rachitic 
children frequently display an anemia. 

The enthusiastic protagonist of modern medicine may be tempted 
to think that the clinical acumen of Bennet was little more than 
an unstable empiricism. It might also be imagined that qualifica- 
tions for passing judgment in the matters under discussion were 
limited by the fact that many of the diseases now ascribed to a 
deficiency of vitamins (such as xerophthalmia) were unknown to 
him. But Bennet did not neglect these issues. He quotes von 
Ammon as follows : “ If there was a tendencj’’ to rachitis the general 
constitution, as well as the state of the eyes, improved under the 
use of the oil.” Cases of scrofulous ophthalmia, specks and ulcers 
of the cornea, chronic keratitis, xerosis or atrophy of the conjunc- 
tiva and cornea are described in tmm by Bennet, who recognized 
that all yielded to intensive treatment by cod-liver oil. 

In 1921 the Accessory Food Factors Committee (appointed 
jointly by the Lister Institute and the Medical Research Council) 
reported® that: “Xerophthalmia is considered a rare disease. 
Only among the negro slaves of Brazil and among the poorest and 
most ignorant inhabitants of Russia is it said to have been observed 
to any extent.” The disease was known to Bennet and was treated 
effectively by cod-liver oil. Bloch,® of Copenhagen, has published 
detailed reports of cases in Danish children during the fiirst three 
years of the World War, and has shown that cod-liver oil was a 
specific cure for the disease. Bloch stresses that the disease is 
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unknown in Norway and Sweden, and ascribes its prevalence in 
Denmark to the exclusive consumption of margarine as virtually 
tbe whole of the butter is exported. Furthermore, when as a 
result of the German U-boat blockade in February, 1917, no raw 
products for the manufacture of margarine could be imported into 
Denmark, butter was rationed and sold at a low price so that each 
child had 250 gm. a week. From that date everyone ate butter 
instead of margarine, and xerophthalmia disappeared in Denmark. 
This is a most convincing experiment on the value of a ration of 
butter to the population, and is much more conclusive than the 
incomplete experiments of the “Drink More Milk” campaign of 
the Empire Marketing Board, described in a recent number of the 
British Medical Journal. 

The empirical therapeutics of Bennet are a remarkable tribute 
to his clinical ability. Unfortunately, when the physician does not 
know why a drug is effective, he readily ceases to believe that it is 
effective. On the other hand, if he can invent a satisfying (as 
distinct from a satisfactory) reason for the action of a drug, he 
continues to believe that it does act. These fraUties of human 
judgment account not only for the neglect of cod-liver oil by the 
physician but for his continued belief in glycerophosphates and a 
host of other drugs which probably have no therapeutic action. 
The physician is not exempt from the innate tendencies of human 
nature: He, like all men, is still prone to self-exculpation, espe- 
cially when accused of error. Furthermore, the clinical records 
of Bennet remind us of our inexhaustible capacity for appropriating 
what others have done for us with no thought of a “thank you,” 
and also how rarely we consider the mental process by which we 
gain our clinical convictions. The psychology of conversion in 
matters therapeutic is even more elusive than that displayed in 
other departments of the advancement of natural Imowledge. 

B. The Medley of the Vitamins. For several years after the 
fundamental definition of accessory food factors (HopMns) or vita- 
mins (Funk), the problem appeared to be resolved in terms of 
tlu-ee substances, vitamins A, B and C. Vitamin A was held to be 
the fat-soluble substance, deprivation of which led to rickets and 
xerophthalmia. For several years it was regarded as the “growth- 
promoting” vitamin, notwithstanding the well-known clinical fact 
that rickets develops only in the rapidly growing child. The con- 
notation “growth-promoting” Avas singularly inappropriate, as one 
of the essential conditions for the production of rickets is growth, 
and the nongrowing animal cannot acquire rickets. 

No sooner liad the harassed practitioner and medical student 
learned a simple junemonic for the i-esults of deficiency of vitamins 
A, B and C, than vitamin A was sliown by hTcCollum, following the 
suggestive work of Hopkins and Mellanbj% to consist of a fat- 
soluble portion, vitamin A proper, unstable to- heat and oxygen. 
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deficiency of which leads to xerophthalmia, and another fat-sohible 
portion called vitamin D (first called vitamin X) which was called 
the “antirachitic” vitamin. Vitamin D was shown to be more 
stable than ^dtamin A to both heat and oxidation. The separation 
of vitamin A and vitamin D was a distinct step forward. Yet 
most biochemists persisted in referring to the fat-soluble vitamin A 
as the “growth-promoting” vitamin as distinct from vitamin D, 
the “antirachitic” vitamin. The clinical fact that the nongrowing 
infant does not acquire rickets was still ignored. Even the report 
for 1926-1927 of the Medical Research Council, published in 1928, 
contains the statement that “means have been progressively 
devised for distinguishing between vitamin A, the absence of which 
‘produces siuniinq of growth and some characteristic eye changes, and 
vitamin D, the absence of which causes rickets.” Vitamin A is, 
however, more cautiously referred to as “a” growth factor rather 
that “the” growth factor. But few of the workers (McCollum in 
particular is an exception) have seen fit to refer to vitamin A as the 
“antixerophthalmic” vitamin. 

It was at this period (1924) that in America and Great Britain 
numerous attempts were made to produce concentrates or extracts 
of “growth-promoting” vitamin A and of “antirachitic” vitamin D. 
Commercialism of a most dangerous tjqie appeared. Several men 
who were lacking in any personal experience of the human problems 
involved in the practice of medicine patented various methods for 
obtaining particularly potent extracts of cod-liver oil, the activities 
of which were grossly exaggerated. To Mellanby in particular 
belongs the credit for persistently adhering to the virtues of cod- 
liyer oil in clinical practice as the simplest, cheapest and most 
effective prophylactic and curative treatment for rickets. This 
is neither the time nor the place to survey critically the abuses 
of the rapid discoveries in the field of the vitamins. Happily, 
scientific falsifiers are rare. On the other hand, certain commercial 
houses are interested primarily in the organization, grovdh and 
diffusion of their wares, and it is difficult to contradict their vaunted 
scientific aspirations. As Latham observed: “In our profession 
Science now jostles Practice as Quackery did formerly.” 

In 1922, at a time when the functions and properties of the 
“antirachitic” vitamin D had not been differentiated from the 
“growth-promoting” fat-soluble vitamin A proper, Drummond, 
Zilva and Coward^" claimed that “the ultimate origin of the vita- 
min A found in the oils derived from fish, and particularly the 
fish-liver oils, woidd appear to be chiefly the .unicellular marine 
Xilants.” Continuing the argument they say: “The extraordinary 
rise in the number of marine plants which begins as soon as the 
intensity and duration of sunlight increases early in the year, is 
followed by a rapid rise in the organisms, largely copepods, and 
larval decapods and molluscs, whose growth and development are 
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dependent on tlieir food supply which conaisL'i of viinvtc pJaitls. 
These minute animals, which forms a large proportion of plankton, 
contain relatively large quantities of vitamin A, iwcsumahly derived 
from the diatoms on which’ they have thriven. . . . The origin 

of the vitamin A in 'fish-liver oils has, therefore, been traced back 
to the synthetic powers of the marine algte which forms the funda- 
mental food supply of all marine animals,” 

In this facile manner was the conception of vegetable chlorophyll 
ingenuously woven into the fiber of the hemoglobin-containing 
fish, to the joy of the vegetarians. It was suggested that sunshine 
and bottled sunshine harnessed in the chlorophyll or other pigments 
in the marine algae passed into molluses and copepods, and so 
arrived at cod-liver oU. This hjqiothetical cycle of events was 
suggested and accepted without any attempt to ascertain whether 
the molluscs and copepods did in fact lead a vegetarian existence. 
In 1923 one of the keenest investigators of the Marine- Biologic 
Association, Dr. Marie Lebour/^ published a valuable account of 
“The Food of Plankton,” and found that the animal organisms of 
the plankton were not exclusively vegetarian in their diet. The 
organisms included in the term plankton are extremely voracious, 
and prey on one another and on newly hatched and very young 
fishes. Lebour figures medusse eating larval herring and sprat 
much larger than themselves. (Fig. 1.) Hence the plankton 
organisms are not exclusively vegetarian, but are markedly car- 
nivorous. There is, in fact, little doubt that spawn and young fish 
form part of the natural food of the common Coelenterates and 
pelagic worms. 

'When fish are not actively cannibalistic as regards their own 
species they eat other species. If they eat invertebrate organisms 
of the plankton they tend to eat those which in their turn have eaten 
ova and newly hatched fish. Thus, the cycle of vitamin A is not 
exclusively a direct vegetarian cycle from the sun to the marine 
plants and the plankton, but is a carnivorous cycle in that the 
older fish eat the organisms which have eaten the young fish. 
Steffanson was able to support himself in the Arctic on a purely 
carnivorous diet of seal, bear, fox and fish without suffering any 
dietary deficiency. No vegetarian enthusiast could support him- 
self on an exclusively vegetarian diet in such a climate. It is 
evident, therefore, that the cycle of vitamin A in the animal world 
is much more concentrated than any cycle of vitamin A from the 
vegetable to the animal world. The various carnivorous animals 
and in particular the nocturnal one.s, show no deficiency of vitamin 
A in the wild condition, because they eat the animal, such as the 
herbivorous, who has been put to the trouble of concentrating both 
vitamin A and D from the vegetable food. Even the herbivorous 
animals during the period of most active growth are not strictly 
herbivorous, but carnivorous, since they live and grow on mother’s 
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milk. The hedgehog hunts from sundown to sunrise and cares 
nought for ultraviolet radiations, but he sees to it that he consumes 
the small animals and insects that have had their fair share of 
ultraviolet radiation during the day. From China to Peru, from 
Greenland to Syria, from Kashmir to Great Britain rickets displays ' 





Fig. 1. — Various invertebrates of the plankton eatinc the young of invertebrates 
(such as herring and angler fish). (Reproduced from the .lournal of the Marino 
Diological Association by kind permission of the Director Dr. E. .1. Allen, F.R.S.) 
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its wide distribution. Exposure to sunshine is not necessarily the 
only or the most important element involved in its prevention. 

C. Sun Worship and Vitamin D. The story of the preparation 
of the “antirachitic” vitamin D by the irradiation of ergosterol 
has been described with brilliant lucidity by Sir Walter Fletcher 
in the Report of the Medical Research Council for 1926-1927. 
Ultraviolet light, as shown by Rosenheim and Webster, in England, 
and Windhaus and Hess (of New York), in Germany, forms vita- 
min D in cholesterol and in ergosterol, a sterol which is obtained 
easily from ergot, various fungi and from yeast in particular. This 
highly important discovery has brought in its train an orgy of 
quackery. Hence it is imperative that steps should be taken to 
regain a sound clinical perspective. The craze for ultraviolet 
lamps, ultraviolet window glass and vitamin D as an addition to 
the various articles of diet is full of danger both to the community 
and to sound thinking. A balanced diet of good fresh animal and 
vegetable food requires no addition of synthetic vitamins, as good wine 
needs no bush. The addition of synthetic vitamins to the diet may 
be justifiable only as a temporary palliative in the case of those who 
are too poor to buy fresh food, of those who are too ignorant to know 
fresh food and of those who are too mean to pay the price of fresh 
food. 

In the case of a branch of experimental medicine in which rapid 
progress is made by virtue of the sudden and varied accretions to 
preexisting knowledge it is essential that old opinions should be 
revised or even rejected without any discredit to the previous 
observers. The acceptance of the soundness of the new experi- 
ments does not call for the rejection of all the old facts. It is not 
the main function of science to prove that an eminent man was 
mistaken. Much bad blood has been spilled in the attempt to 
distinguish between a contradictory meaning on the one hand and 
an irrational fact on the other. In considering some of the experi- 
mental results published by various observers in the light of justi- 
fiable scientific criticisms, a plea is put forward for the need of 
crucial experiments as a final reply to scientific doubt. The recent 
experiments of MeUanby in relation to the effect of vitamin D on 
dental caries has provoked an extended correspondence in the 
British Medical Journal. To her main contention, that vitamin D 
prevents caries, there is need of the counterproof that subsequent 
removal of vitamin D reproduces caries. This would be the experi- 
mentum crucis which would establish the relation of cause to effect 
in the difficult question of dental caries. 

A few recent experiments may be considered as an index of the 
failure of most observers to reduce the experimental conditions 
to as definite and as simple as possible. Bacharach^ recently pub- 
lished a series of experiments in which it was claimed that vitamin 
D was growth-promotmg as well as antirachitic and that “the 
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grovtli-promoting properties of vitamin D can be directly illustrated 
by the use of suitable basal diets.” The basal diet in these experi- 
ments coniawcd 6 •per cent of a commercial yeast extract, the most 
readily available soince of active grovdh-promoting vitamins I Not 
only is yeast extract rich in grovdh-promoting vitamin B (the 
vitamin Bo of Peters), but yeast extract in itself is the main source 
of manufacture of vitamin D today. The hj^iothetical grovdh- 
promoting properties of vitamin D camiot be tested for in the 
presence of vitamin B and vitamin D in the j^east of the basal diet. 

The commercial laboratories are not alone in designing unsound 
experiments and publishing misleading results. Certain ofBcial 
organizations have been prone to sponsor unsound methods of 
assaying the elusive vitamins. The official Pharmacopoeia of the 
United States, tenth edition, 1926, provides a vitamin A assay for 
cod-liver oil; “This assay is based upon the estimation of the 
minimum amount of cod-liver oil necessary to meet specific growth- 
promoting requirements in a standard test animal. The test ani- 
mals shall be albino rats from a constant source and bred preferably 
under the control of the experimenter. 

“The vitamin A potency of cod-liver oil shall be expressed in 
units per gram of oU, the unit to be the minimum daily amount of 
cod-liver oil required to cure induced symptoms of vitamin A starva- 
tion in young albino rats, and to cause a gain in weight of from 10 
to 20 gm. within a period of thirty-five days under the conditions 
of growth and diet specified in this assay. 

“Place on a vitamin-A-free diet rats not less than twenty-five 
days and not more than twenty-nine days old, and Aveighing not 
less than 35 gm. and not more than 45 gm. 

“The basal diet is to be composed as follows: 


Casein, or desiccated fresh meat rendered free from vita- 
min A IS iier cent 

Salt mLxture, such as that of Osborne and Mendel or 

McCollum and Da\'is 4 per cent ' 

Starch, sufficient to make 100 per cent 

“Use sufficient dried brewer’s yeast to meet the vitamin B 
requirements of the animal, mixing it with the basal diet during 
the vitamin-A-free period. 

“The rats shall begin receiving the cod-liver oil to be tested after 
not less than seven days of stationary or declining weight, and from 
the time of feeding the test oil, they shall be kept in separate cages. 

“The test period shah continue for thirty-five days, and the 
potency of the oil'shall be judged from the rat or rats showing a gain 
on the thirty-fifth day of between 10 and 20 gm. over the weight 
at the beginning of the test, and the cure of the induced symptoms 
of Adtamin A starvation. Each test shall be controlled by at least 
two standard rats Avhich havm received no cod-lNer oil. These 
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animals may serve as controls for any number of concurrent tests 
on which the same basal diet is used.” 

Every statement in this respect of the official test is misleading. 
The rat is not a living test-tube but a complex animal, the biologic 
processes of which are almost as complicated as those of man, with 
a susceptibility to intereurrent infections and illnesses, the influence 
from which must be considered together with the diet, however 
standardized the experimental conditions. To note one point on 
the biologic side, the rat of under thirty days is treated with the 
oil which is being tested for a period of thirty-five days. Translat- 
ing this in terms of human rickets (the elucidation of which is the 
ultimate purpose of the research), it suggests that the rachitic babe 
of nine months should be treated with the oil for a year, whereas 
it is well known that the curative effects of cod-liver oil are dis- 
played in human rickets in ten days. Further, the test is com- 
menced when the weight of the rats is stationary or declining, 
whereas the rachitic babe attending the hospital clinic gains weight 
actively in the early stages of rickets. Lastly, the potency of the oil 
in the rats is judged by the gain of weight, whereas the efficiency of 
cod-liver oil in human rickets is often judged by the relative loss 
in weight. 

The American Pharmacopceia is not alone in error. From the 
new laboratories of the Pharmaceutical Society of Great Britain 
have appeared several papers dealing with the “antirachitic” vita- 
min D. A summary of the recent research, complete with a sample 
of milk chocolate, has recently been distributed gratuitously to the 
medical profession. In this summary (dated 1928) it states: “The 
figures appear to indicate that milk contains vitamin D over and 
above that present in milk fat, and that the whole of this vitamin 
is retained in the chocolate. This suggests that milk chocolate 
prepared by our process would be found a useful adjuvant in vltra- 

violet ray therapy, and that since milk chocolate and 

milk chocolate contain all the calcium and phosphates 

present in the milk, these chocolates are preeminently the sweet- 
meats for growing children.” And again: “The milk chocolate 
was found to be at least 50 per cent more potent than milk.” The 
following extract from Coward’s^® paper, also from the laboratory 
of the Pharmaceutical Society, indicates the pitfalls of biologic 
experiment: 

"If the degree of rickets has been very severe the metaphysis 
seen as an unstained gap between the shaft and the epiphysial end 
of the bone is very wide, and calcification ranges from a very narrow 
line across the metaphysis of the rat on the lowest doses of vitamin 
D to a thicker line on the higher doses, and even to a line so thick 
that it extends practically to the base of the epiphysis and to the head, 
of the long bone ^mih which it fuses solidly, prodidcd the dose of vitamin 
D has been large enough.” 
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The union of the diaphysis (shaft) to the epiphysis (head) of a 
long bone by calcification of the cartilage is an evidence of cessation 
of growth. Such cessation of growdh is seen normally when the 
animal reaches adult stature (as in the nineteenth to twenty-first 
year in man), when the animal suffers from a severe infection or 
when the animal ceases to grow as a result of starvation. Thus 
the experimental rats fed on milk chocolate were either sick, starved 
or adolescent. The doubtful value of such observations in relation 
to clinical rickets is obvious. 

It is not necessary to discuss here the gradual accumulation of 
evidence that overdosage with vitamin D is fraught with grave 
risks as it promotes senescence, old age and calcification in cartilage, 
ligaments, tendons and the arterial walls. Overdosage with ultra- 
violet light, as evinced by a prolonged period of residence in the 
tropics for many years, has not been devoid of actuarial significance 
to the life assurance offices. 

D. The Color Reactions of the Vitamins. In the annual reports 
of the Chemical Society, 1925, Drummond^^ stated that: “The 
claim by Drummond and Watson, that the long-known color reac- 
tion which cod-liver oils give with sulphuric acid can be taken as 
an approximate measure of their vitamin potency, has not been 
challenged, although it has not, as yet, received very much atten- 
tion. . . . Rosenheim and Drummond have ascertained that 
a variety of other reagents produce colors similar in character to 
that produced by strong sulphuric acid, and that their intensities 
are in a striking manner -proportional to the vitamin A potency as 
determined by feeding experiments on animals. Of the reagents 
giving colors, the most satisfactory are arsenic trichlorid, trichlor- 
acetic acid and methyl sulphate and their superiority over sulphuric 
acid rests on the greater permanence of the colors produced. It was 
found possible to use the reactions as approximate colorimetric 
methods of assay of \dtamin A with an accuracy of at least the 
same order as that of the tedious animal tests.” 

In the annual reports of the Chemical Society, 1926, we read: 
“ The color reactions described by Rosenheim and Drummond, and 
believed by them to be due to vitamin A, and possibly suitable for 
its quantitative estimation, have been further studied by Carr 
and Price, whose modifications, using SbCb as an evaluation of the 
color by means of the standard glasses of a Lovibond tintometer, 
are great improvements.” 

In the annual reports, 1927, the accepted significance of the 
color test has extended. “Using the SbCh test, Wilson has found 
that the human liver has the same high content of vitamin A as 
the livers of other mammals. Although the amount is rather 
variable fatty extracts from human liver may contain as much as 
25 times the amount found in cod-liver oil.” 

“Rosenheim and Webster, as the result of a large series of both 




Fig. 2. — Radiograms of newborn rats. The degree of ossification in the rat at birth 
is comparable to that in a human fetus of the fourth month. 


Secondary 
epiphysis 
of os calcis 



Fig. 3. — Radiogram of a newborn guinea pig. The degree of ossification is com- 
parable to that of a human child of seven years. 




Fig. 4. — Radiogram of forearm and leg in anteroposterior and lateral views in a 
case of florid rickets (aged fourteen months), after treatment with 5 minims of radio- 
sterol thrice daily for five weeks. There is no trace of the line of healing rickets. 




Fig. 5. — Same case as in Fig 4 after treatment with 1 dram of cod-liver oil daily 
for fourteen daj's. Note the line of healing rickets (H. R.) between the true epiphyseal 
cartilage and the rachitic metaphysis. 




Fig. 6. — Longitudinal section of the tibia of three rachitic rats of the same litter: 
a, untreated rickets (stained AgNOs) with marked increase in the width of the epi- 
physeal cartilage; b, the line of healing rickets (H. R.) clearly demarcating the true 
epiphyseal cartilage, after treatment with irradiated cholesterol (stained AgNOa); 
c, the line of arrested growth (AG) following four days’ starvation, with cessation of 
growth, calcification of the cartilage and almost complete union of the epiphysis to 
the diaphj'sis. Specimen cleared in oil of wintergreen. 



Fig. 7 . — Radiogram of ankle of a diabetic girl, aged twelve years, showing lines of 
arrested growth laid down during exacerbations. 




Fig. 9.— Radiograms of rats of four months which were placed on a rachitic diet 
at six weeks and maintained thereon for ten weeks without developing rickets, 
because the rats were already too advanced in age at the commencement of the 
experiment. 
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colorimetric and biologic tests, have found that the amount of 
vitamin A present in liver fats other than that of the cod, in many 
cases far exceeds that present in the latter source. Thej'" state 
that the liver oils of fishes, such as the salmon and the halibut, 
are often 100 times as rich in the vitamin as that of the cod. A 
discovery of much greater potential industrial importance is that 
the liver oils of herbivorous mammals, such as the sheep, calf and 
ox, usually contain some ten times the concentration found in the 
cod-liver oil. It is suggested that such mammalian oils, being free 
from the highly flavored clupanodoeic acid characteristic of fish 
oils and from the chromogen responsible for the nonspecific Fearon 
color reaction, are well suited for incorporation with margarine, 
and so constitute a ready means of raising the latter to the same 
standard of biologic efficiency as butter, so far as vitamin A is 
concerned.” 

. The Medical Research Council Report (1926-1927) states that: 
“Sheep- or ox-liver fat contains from 200 to 1000 times more 
vitamin A than a good average sample of butter.” 

Much of this optimism with regard to fish oils, other than cod- 
liver oil, and with regard to sheep- and ox-liver fat is based on a 
color reaction. A color reaction has but rarely any quantitative 
value, and is invariably suspect to the chemist, as distinct from 
the biochemist. No clinician, ignorant as he is of chemistry, would 
estimate bile salts or bile pigments from the depth of color devel- 
oped in Pettenkoffer’s reaction or Gmelin’s test respectively. He 
realizes the limits of the color reaction, and knows that the latter 
tests have stood but qualitatively for almost a century. More- 
over, liver oils may contain minute traces of the precursors of bile 
salts, both of the nonsulphur containing glycocholate and of the 
sulphur-containing taurocholate. Wokes and WillimoW® have 
recently shown that the ergosterol prepared from yeast gives with 
antimony chlorid blue colors very similar to the colors given by the 
same reagent with cod-liver oil. A variety of products related to 
ergosterol have been prepared, and many of these yield a blue color 
with antimony chlorid. Thus the color reaction is not a measure 
of vitamin A, since ergosterol contains no vitamin A. Until the 
color reaction is explained qualitatively in terms of the chromogens 
or other compounds involved, the whole of the work based on the 
assumption that the color reaction is a measure of vitamin A in 
liver fat or fish oils other than cod-liver oil, must be regarded as 
unproven. To return to the clinical aspects once again, it seems 
strange that such quantitative claims should be made for the 
potency of these mammalian liver substances in vitamin A when 
it is known that cod-liver oil works as a charm in human rickets. 
The facts of long-established clinical therapeutics are still of more 
significance in the treatment of rickets than the inferences suggested 
explicitly or implicitly by such notoriously insecure instruments as 
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a color reaction. Not the least among our difficulties is that bio- 
chemistry has become a business and, as the business representative 
of one firm of manufacturers so naively wrote in a letter in the 
British Medical Journal (November 3, 1928): “It would be 
unfortunate if the effects of vitamin D on the human organism 
came to be prematurely discounted at a time when the supplies 
are so readily available to the profession.” 

E. The Chemistry of Bone. The demand for caution in the 
indulgence of fanciful hj^iotheses is not limited to the vitaminists. 
The history of the problem relating to the chemistry of bone indi- 
cates the same sluggish diffusion of scientific fact, the same labored 
emergence of creative thought and the same inability to face the 
problem in hand. Kramer and Shear,“ of New York, have recentlj’- 
issued a series of researches on the chemistry of bone, and they 
emphasize many facts which are of fundamental importance. They 
not only state that it is still uncertain whether triple calcium 
phosphate, Ca 3 (P 04 ) 2 , has ever been found in bone, but also that 
such a compound cannot be prepared in the laboratory. In the 
laboratory only hydrated forms with more or less of the base can 
be prepared. In view of the extensive literature which has appeared 
in relation to the chemistry of calcium in blood and bone, it is 
astounding that this important fact should not have been pointed 
out before. Moreover, Ki-amer and Shear affirm that almost the 
whole of our theories with regard to the combination of calcium 
with phosphate and carbonate have been founded on the analysis 
of bone ash, a substance far removed from living bone. The pro- 
portion of Ca and P in bone ash led to the universal recognition of 
triple calcium phosphate as a constituent of the live tissue. Thus 
the formulte of Hoppe-Seyler, 3Ca3(POi)2, CaCOs, and of Weiner, 
Wildt, Weiske, no less than that recently suggested by DeJong 
on the basis of Roentgen ray analysis may not represent the actual 
substance present in living bone. 

Kramer and Shear have determined the ratio of residual calcium 
(that is, total calcium minus carbonate calcium) to phosphate 
in bones of various ages in the rat and in certain pathologic condi- 
tions, such as a calcified fibroid in man. The analyses were per- 
formed on bone that had not been burnt. The proportion of carbo- 
nate in normal rat bone increases with age. The ratio of carbonate 
calcium to total calcium is about 8 to 10 per cent in the bones 
of young rats and 15 to 16 per cent in those of adult rats. The 
proportion of carbonate in the bone of rachitic rats is greater than 
in the bone of normal rats. The proportion of carbonate in pri- 
mary calcification is less than in the older bones of the same animals. 

In their valuable communication Kramer and Shear state that 
the proportion of carbonate to phosphate has not been studied 
within the last thirty-five years, and they sur\'ey the history of the 
question from 1855 omvard. From the historical point of view it 
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is interesting to note liow much further back the problem can be 
traced. VonBibra,^’^ as early as 1844, published analyses of the 
carbonate; phosphate ratio, not in the rat, but in the human subject. 
His figures are, in the light of recent work, of great interest: 


Phosphate-carbonate Values in Human Bones (Von Bibra, 1844). 


Total 

phosphate. 


Male fetus, sixth month 55.50 

Male fetus, seventh month 58.73 

Child two months 58.57 

Child nine months 49.33 

Child five years 61.60 

Woman twenty-five years 59.12 

Man thirty years 60.95 


Calcium 

carbonate. 

3.06 

5.86 

6.02 

6.12 

5.91 

8.92 
7.33 


These interesting results indicate a gradual increase with age 
in the ratio of carbonate to phosphate. That more than eighty 
years later similar results for the rat should be published by Ki’amer 
and Shear is an interesting example of the length of time it takes for 
a fact to become known. 

In a recent survey of calcium metabolism Stewart and Percivab^ 
have indicated that our loiowledge is still fragmentary, and they 
deal in detail with the significance, if any, of the variation of the, 
calcium content of the serum. In the account of the best attested 
alteration of the serum calcium, as seen in pregnancy, they indicate 
the marked incompatibility of the results of various observers. 
In women several observers have reported a fall in the maternal 
serum calcium during the later stages of pregnancy. In rabbits a 
sudden fail a few days before parturition is reported. Various 
observers, using diflterent experimental animals, show a surprising 
lack of unanimity. “Harding, summing up the position, thinks 
the balance of evidence shows that there is a slight decrease in the 
serum calcium during the later stages of pregnancy, a conclusion 
which is in accord with the results of Vignes and Coisset, that in 
guinea pigs there is a progressive decalcification tliroughout the 
period of gestation, and with those of Sherman and MacLeod, that 
in female rats a distinct lowering of the percentage of calcium in 
the body occurs as the result of suckling.”^® 

The above quotation illustrates the extent to which the chemist 
and the biochemist may become lost in a maze of analytical figures 
when ignorant of the fact that the various experimental animals 
have a generic, specific and individual “biochemistry,” It is a 
well-known anatomic fact that the rat fetus is born naked, blind 
and helpless after a gestation period of twenty-one days, with its 
skeletal ossification barely commenced. The newborn rat (Fig. 2) 
possesses what is virtually a cartilaginous skeleton, comparable to 
that of a human fetus of the third month, and ossification proceeds 
rapidly after birth. On the other hand, the guinea pig is born 
(Fig. 3) in a precocious stage of development. The eyes are open. 
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body well covered and skeletal ossification advanced to a degree 
comparable to that of a seven-year-old child. Thus, on the maternal 
rat there is a demand for calcium during lactation, whereas on the 
maternal guinea pig the demand occurs during pregnancy. 

The apparent incongruities of the problem of calcium metabolism 
in the pregnant and lactating mother are readily interpreted with 
the aid of a knowledge of that morphology which is today so 
despised. There is a tendency to regard animal morphology as an 
exhausted subject, and biochemistry as a recently established 
science with a peculiarly potent armamentarium. It requires but 
little thought to see that the processes of growth and repah in 
the animal economy are stiU essentially physiologic, no less than 
that the factors in reproduction and heredity are also physiologic. 
It is refreshing to note that even as far back as 1843 I^hmann, in 
his textbook. Physiologic Chemistry, states: 

“The analysis of bone is undoubtedly one of the simplest opera- 
tions of zoochemieal research, but so many different methods have 
been attempted that, notwithstanding the great number of analyses, 
we have arrived at no conclusive results; we see, for example, that 
the chemical composition of the phosphate of lime contained in the 
bones is still doubtful, even at the present time.” 

Read “biochemical” for the earlier “zoochemical” and 1928 for 
1843, and the criticism still stands. 

F. The Vitamins in Bone Formation. I have previously shown® 
that the problem of growing bone may be analyzed in terms of three 
distinct processes: the growth of cartilage, the calcification of carti- 
lage and true bone formation. The characteristics of these three 
processes may be briefly summarized as follows: 

1. Growth of Cartilage. Cartilage is a relatively simple undiffer- 
entiated tissue in which the actively proliferating cells are separated 
by a matrix which is perfused by tissue juice for the nutrition of 
the cells. There is no well-developed blood vascular system in 
cartilage. The proliferation of cartilage resembles in many respects 
the proliferation of bacteria, yeast, vegetable cambium and the 
growth of a gumma, tubercle or avascular tumor. Just as there is 
a limit to the size of a gumma, tubercle or tumor, so there is a limit 
to the size of a colony of cartilage cells which can continue to 
proliferate by imbibition of the tissue juice. AU growth of this 
tjqie, sheer vegetative proliferation, depends in particular both in 
the animal and vegetable world, on a supply of water-soluble pro- 
ducts. Among these products are the water-soluble vitamins, such 
as vitamin B (Bo of Peters or P-P of Guldberg). In the classical 
experiments on tissue culture. Burrows*® has postulated in the 
nutritive fluid the existence of a water-soluble product, which he 
termed “archusia”— the ancient gro'wi;h-promoting substance. 
CarreP® has expressed the same idea and has designated the sub- 
stance or substances “trephones.” 
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2. Calcification of Cartilage. When any of these proliferating 
tissues reach the limit of growth the nutrition of part of the colony 
becomes precarious, and those cells which are so situated topo- 
graphically as to feel the dearth of food become senile. Thus, for 
example, the cells at the center of the mass of cartilage at the lower 
end of the femur in the human fetus near term show signs of old age. 
In the cambium of plants old age is heralded by the conversion of 
cambium into phloem and xylem, the woody vessels of the latter 
subserving the purpose of a dead vascular system in the live plant. 
In carcinomata old age is indicated by hyalinization and cell-nest 
formation. In the gumma, tuberculoma and in cartilage the 
changes are essentially senescence of the cell with calcification of 
the matrix. Thus the conversion of live young cambium to woody 
vessels, the changes in avascular tumors and granulomata, the 
changes in the thymus, in the placenta and in the fibroid, no less 
than the changes in the proliferating cartilage are manifestations 
of senescence and death. 

V Throughout the animal world and the vegetable world senescence 
is accompanied by calcification or degenerative changes strictly 
comparable thereto. Thus, there is for each vertebrate a definite 
limiting size to which a mass of cartilage can grow. This is a 
specific character. Any departure therefrom is pathologic. Disease 
presents a comparable phenomenon in the limit of size imposed 
upon a gumma or tubercle in man. 

The process of senescence in cartilage due to nutritional inade- 
quacy in the absence of a blood vascular system can be controlled 
by vitamin D, sunshine, ultraviolet light or any irradiated sterol 
such as ergosterol. This action is not only specific for growing 
cartUage, but for vegetable cambium. Every gardener knows that 
exposm-e of a plant such as the broad bean to vigorous sunshine leads 
to stunting of growth, conversion of the cambium into woody stem 
and speedy flowering. The process of senescence is speeded up by 
vitamin D, ultraviolet light or ergosterol. 

The main commercial source of vitamin D today is the ergosterol 
manufactured from baker’s yeast extract. Yeast contains fat, and 
the fat-soluble vitamin D is associated therewith. All plants 
exhibit this type of senescence and contain traces of oil or fat and 
associated substances comparable to vitamin D. 

Clinically, and the life assurance oflfices were not slow to recog- 
nize this, residence in the tropics with exposure to undue sunshine 
leads to premature senescence in the white man. The process of 
calcification invades the ligaments, tendons, the media of the 
bloodvessels and the meninges. Overdosage of experimental ani- 
mals with vitamin D leads to premature senescence by the sympto- 
matic deposition of calcium in the proliferative tissues. To what 
extent the recent experimental work is dependent upon coincidental 
infection in addition to the overdosage with ^dtamin D is yet to be 
determined. 
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Thus in the normal growing animal calcification of cartilage, 
and nothing more than calcification, is controlled by ■\dtamin D, 
sunshine, ultraviolet light or ergosterol. 

3. Bone Formation. The higher forms of life are characterized 
by a multiformity of parts for a diversity of function, for to them 
has fallen, as Aristotle so clearly stated, not only life, but life in a 
high degree. Thus mere vegetative proliferation has given way to 
differentiation for function. The cell of the sweat gland in man 
does not proliferate, but pours out sweat for seventy years. The 
heart muscle cell does not breed but beats for three score years 
and ten. The liver cell adopts the role of chief chemist, the cell 
of the islet of Langerhans controls sugar metabolism and the cell 
of the kidney tubule becomes and stays an expert on hydrogen-ion 
concentration. The power of regeneration is not entirely lost in 
the case of the liver or peripheral nerves, but is entirely absent in 
the brain and dermis proper. 

The mass of calcified cartilage, whether in the shaft of the long 
bone of the embryo, or in the epiphysis of the child, approaches 
senescence and a resting stage comparable to that seen in spore 
formation by certain bacteria. This virtually dead calcified car- 
tilage acts as a foreign body, and calls forth a mechanism which 
has much in common with aseptic inflammation. An eruption of 
bloodvessels takes place, and two new higlily vascular tissues are 
laid down, viz., bone and marrow. Bone and marrow are higlily 
differentiated tissues designed for widely specialized functions and 
richly supplied with a vigorous capillary network. The osteoblast 
or bone cell appears only in the neighborhood of a rich vascular 
supply. Whether the origin of the osteoblast be from primitive 
connective tissue, perivascular connective tissue, the rete of tlie 
bone marrow or from the sudden rejuvenescence of those senescent 
cartilage cells at death’s door, the one fact emerges: a fully differ- 
entiated osteoblast, able to control the deposition and absorption 
of bone, able to contribute to calcium metabolism, able to repair 
injury, such a working cell in the glory of its full differentiation for 
function appears only in the region of jmung capillaries in the pres- 
ence of an adequate supply of blood-borne fat-soluble vitamin A. 
If the supply of vitamin A be limited, the degree of differentiation 
of the osteoblast is decreased, and osteoid tissue is laid down 
instead of true bone. If the supply of vitamin A be still further 
diminished, the degree of differentiation is minimal and fibroblasts 
alone are formed. 

The function of fat-soluble vitamin A is tlie control of the differ- 
entiation of the tissue for adequate function. This applies not only 
to bone but to all tissues. The clinical picture of rickets in the 
child exliibits this clearly, as so eloquently described by Steinhauser, 
in 1840. Mellanby’s statement^ of the anti-infective role of vita- 
min A is but a rider to this function of vitamin A which was stressed 
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by Harris, in 1926,^ when he stated: “The term 'growth-promot- 
ing’ as applied to vitamin A is a misnomer,” and “this (vitamin A) 
is the substance that is concerned with differentiation.” 

As in the case of the water-soluble vitamins concerned with 
growth, the experiments of Burrows and Carrel were confirmatorj'^ 
in terms of archusia and trephones, the primitive growth-promoting 
substances, so in the case of the other vitamins there are pertinent 
points, of contact with work in other fields. Robison’s experi- 
ments”^ in vitro on the calcifying enzyme indicate that hexosephos- 
phoric esters play a part in controlling the deposition of calcium in 
the matrix of senescent cartilage. Further, Burrows in his tissue- 
culture experiments stated that differentiation of the tissue de- 
pended on a fat-soluble substance or group of substances to which 
he gave the name “ergusia”~the energy-producing substance, as 
distinct from “archusia,” the primitive growth-promoting substance. 

In 1841 Lehmann and Marchand^ called attention to the fact 
that the rachitic bones of infants on boiling yielded less gelatin 
than normal bones. This acute observation is clearly explicable 
today, inasmuch as they were dealing with the bones from a case 
of healed rickets. The dense hard bone of healed rickets yields 
much less collagen than cancellous bone, white fibrous connective 
tissue or sldn. 

Rickets is a disease involving all three processes above described. 
The proliferation of cartilage is excessive, the calcification of the 
cartilage is defective and the differentiation of true bone is imper- 
fect. The three processes are in part controlled by water-soluble 
vitamin B, fat-soluble vitamin D and fat-soluble vitamin A respec- 
tively. The healing of rickets calls for a balance in all three pro- 
cesses with a balanced supply of all three vitamins. Neither can 
effect a cure in the absence of the others. Hence, the pretensions 
of the adherents of one or other vitamin are inherently false, and 
cod-liver oil alone gives a consistently cheap, adequate and balanced 
supply of both the calcifying vitamin D and the differentiating vita- 
min A. This appears to be the legitimate explanation of the marked 
superiority of cod-liver oil over any of the advertised substitutes. 

The two radiograms (Figs. 4 and 5) in a severe case of acute 
human rickets show the effects of treatment with : (1) Ergosterol, 

maximum dose of 5 minims tlwee times a day for five weeks; (2) 
cod-liver oil, 1 dram daily for ten days. There is no question as 
to the marked superiority of cod-liver oil. Treatment with radi- 
osterol for an extended period failed to delineate the line of healing 
rickets. On the other hand, the response to cod-liver oil was rapid 
and dramatic, and was reflected in the condition of the patient. 
No better example could be wished for to illustrate the exact topo- 
graphic characters of the line of healing rickets (IT. R., Fig. o). 

G. The Comparative Biology of the Vitamins. Fish are e.sseii- 
tially of three kinds as regards fat deposits. In the one group. 
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such as the mackerel and herring, the fat is almost uniformly dis- 
tributed throughout the muscles and liver; in the other group, such 
as the cod, hake and whiting, the flesh is relatively free from fat, 
and the fat is concentrated in the liver. In the third form, such 
as the eel, there is a marked accumulation of the fat around the 
peritoneum, so that the ovaries and testes are dissected out with 
great difflculty from the mass of fat. As regards offspring, fish 
can be divided into two groups, the one such as the dogfish lays 
about 100 large eggs, the rate of laying not differing much from 
that of the domestic hen. The other, such as the herring and cod, 
lay a large number of eggs of small size in the minimum of time. 
In.the case of the cod the number of ova spawned exceeds 10,000,000 
and may reach 13,000,000. In this extreme fecundity of the codfish 
lies the whole problem of the potency of cod-liver oil in therapeutics. 
The eggs of the cod are not destined to grow up into undifferenti- 
ated masses of protoplasm, but into bony fish with vertebral column, 
muscles, liver, spleen, kidney, coelum and a blood vascular system. 
The codfish has acquired the power of concentrating in its liver 
for delivery to the ova, sufficient of the fat-soluble vitamin A to 
guarantee differentiation of the tissues during the early stages of 
growth to a family of 10,000,000. Thus, the potency of the liver 
oil is virtually proportional to the number of the offspring, to the 
degree of differentiation in the offspring, and to the extent to which 
the fat depot is concentrated in the liver. 

Not only is cod-liver oil extremely rich in vitamin A, but also in 
vitamin D, for in the economy of the tissues a proliferative tissue 
such as cartilage is not converted directly into bone, but is first 
projected through the stage of senescence involved in calpification 
and controlled by vitamin D. In no case does true bone adjoin 
cartilage without the presence of an intervening zone of calcified 
cartilage. 

The amount of fat-soluble vitamin A in plants is, in accordance 
with their small degree of differentiation, small. The degree of 
differentiation is but that necessary to differentiate root from shoot, 
and to control the processes involved in seed formation. On the 
other hand, water-soluble vitamins are richly distributed in plants, 
for this year’s seed has in its store vitamin B to guarantee the 
growth of next year’s plant. Vitamin A proper is essentially dis- 
tributed in greatest concentration in those coelomate animals with 
a vascular system, hemoglobin and maximum differentiation. It 
has reached its maximum concentration in that fish, the cod, which 
waxes and multiplies so inordinately.* 

''' That the power of concentration of the vitamins is related to the prolificity of 
the parent as instanced in the codfish and in spinach, receives collateral suggostivo- 
ness from the recent work by Bracewell, Hoyle and Zilva on the distribution of vita- 
min in apples. They find that the 3ntiscur\’y potency of vitamin C varies with the 
tj-pc of apple, reaching a maximum in Bramlej’’s Seedling, a varietj’ growm by reason 
of its productiveness. 
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The cycle of vitamin A and of vitamin D is not a peculiarly 
vegetable cycle. The organisms of the plankton do not live exclu- 
sively on chlorophyll-containing algse. They eat small fish, and 
innumerable eggs, realizing that animal food affords a much more 
concentrated supply of vitamin D and vitamin A. This explains 
the fondness of vegetarians for eggs, milk and butter, all foods 
rich in vitamins A and D. It also explains the frequency with 
which they, the vegetarians, are compelled to resort to cod-liver oil. 

The peculiar manner in which primitive people have arrived 
at comparable if not identical methods of treating disease in widely 
separated geographic areas is illustrated in the case of osteomalacia, 
which is widespread in Kashmir. According to Vaughan,*^ “There 
are three indigenous Kashmiri cures for ‘trouble in the bones:’ 

(1) A special clay called Baramulla earth, rich in calcium phosphate; 

(2) pills made of fish liver; (3) rubbing with mustard oil and expos- 
ing to sunlight.” The popularity of caviare in Russia and Central 
Asia is probably due to the empirical belief in its potency in mal- 
nutrition during the winter months when mUk and butter were 
scarce. 

In relation to the astounding fertility of the cod and its bearing 
on the cycle of vitamin A, it is interesting to note that the plants 
which are relatively rich in vitamin A, although the content is 
much less in the vegetable world than in the animal worfd, are those 
very plants which man has cultivated because of their natural 
prolificity. The whole of the cabbage family, lettuce, spinach, the 
cultivated grasses, such as oats, barley and wheat, are characterized 
by yielding a number of seeds per plant ranging from 5000 to 
500,000. 

Last, it must be stressed that there is still room for a purely 
chemical aspect of the vitamin problem in terms of the salt content 
of the diet. The role of phosphorus and phosphates in therapeutics 
no less than in the manuring of the fields is an ancient concept. 
Many workers have claimed that rickets could be controlled by a 
suitable balance of the calcium and phosphate intake. The various 
forms of glass permeable to the ultraviolet rays owe their properties 
to the admixture of small quantities of calcium phosphate. A 
most fundamental contribution to our knowledge has been made 
by the recent Discovery Expedition (H. M. S. Stationery Office, 
1929), in which it is pointed out that the distribution of diatoms, 
shrimps and whales is greatest there where the phosphatic content 
of the sea water is a maximum. Thus, it would appear to be quite 
as rational to worship the phosphatic ooze of the ocean bed as to 
worship the ultraviolet rays of the sun, 

H. The Line Test for Healing Rickets. In 1922 hlcColIum, 
Simmonds, Shipley and Park^^ published an account of their line 
test for healing rickets. Rats were placed on a rachitic diet, high 
in calcium, low in phosphorus, for six weeks. On administration of 
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any antirachitic substance a line of calcification appears on the 
epiphyseal side of the abnormal cartilaginous metaphysis. The 
line can be brought into prominence by staining with AgNOj, and 
may, especially in the larger animals, be clearly demonstrated on 
the radiogram. This valuable laboratory test is based on the 
dictum of Schmorl,^^ who, as far back as 1909, had stated that the 
wide cartilage zone in rickets showed healing there where calcium 
would have been deposited if the animal had not had rickets. This 
line is clearly demonstrated in the longitudinal sections of the 
tibia in (a) rachitic rat and (6) rat treated Avith cod-liver oil. (Fig. 
6.) The line of healing rickets (H. R.) is clearly delineated, and is 
bounded on the epiphyseal side by ah epiphyseal cartilage of normal 
width, whereas on the diaphyseal side it is bounded by the redundant 
excess of cartilage ivhich characterizes the rachitic zone (a). The 
exact topographic anatomy of this line of healing rickets must be 
emphasized as its presence in any given case is the only clear proof 
of the healing effect of vitamin D in the diet, or of the healing eft'ect 
of ultraviolet light. 

McCollum and his coworkers stated: “This test may be used 
to determine the ability of any agency to heal rickets.” Cbrrectly 
speaking, the line is not a test of the ability to heal rickets, but is 
a test of the ability to calcify cartilage, this being but one of the 
factors necessary to heal rickets. The test is positive with sun- 
shine, ultraviolet light, ergosterol, butter, eggs and cod-liver oil. 
It is a sound test for the calcifying vitamin D, but gives no informa- 
tion at all about bone formation and true osteogenesis Avhich is 
dependent upon vitamin A. Thus the line test is a test for calcium 
deposition in cartilage, not for differentiation of true bone. 

The morphologic significance of the exact site of deposition of 
calcium is evident if we consider the nutrition of the diaphysis and 
epiphysis. William Hunter pointed out that the blood and lymph 
supply of the epiphysis is distinct from that of the diaphysis, there 
being no anastomoses betAveen the nutrient artery of the diaphysis 
and the circulns articiili vascjilosns, Avhich supplies the joint and 
the epiphysis. This is recognized by the surgeon as a prime factor 
in the localization and spread of tubercular and osteomyelitic 
infections. When, as in human rickets, the cartilaginous zone of 
the groAvth cartilage is increased in Avidth from about 1 mm. in the 
normal to 2 or 3 mm. in the rachitic, the area in the cartilage AA’hich 
is faced Avith the maximum nutritional difficulty is that marked 
H. R. (Fig. 6, 6). The true epiphyseal cartilage on the epiphyseal 
side of H. R. is nourished by the circulus vasculosus, and the patho- 
logic rachitic cartilage of the metaphysis, on the diaphyseal side of 
H. R., is nourished by imbibition of tissue juice from the territory 
of the nutrient artery of the marroAV and shaft. Thus H. R. is a 
zone of minimum nutrition, and here it is that senescence and 
caleification of the cartilaginous matrix occurs. The site of depo- 
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sition of calcium is determined by the nutritional factor, in exactly 
the same way as the site of deposition of calcium in the epiphysis 
itself occurs at the site of minimum nutrition. This explains the 
actual position of any of those points of calcification and subsequent 
ossification in the skeleton which we term ossification centers. 

The complete block or absence of anastomoses between the 
vascular fields of the diaphysis on the one hand and the epiphysis 
and joint cavity on the other is only equalled by the block between 
pylorus and duodenum in the gut, and by the blocks in the brain, 
liver, spleen and kidney which are responsible for the designation 
“ end arteries ” and for the phenomenon of infarction. This observa- 
tion is by no means original, for Rindfleisch,-® in his textbook of 
Pathologic Anatomy (1870), in reference to “that ■perversion of 
growth which constitutes rickets,” states; “For us the important 
point is that the earthy salts are first deposited along those neutral 
lines which may be looked upon with equal justice as the limitary 
or axial lines of the vascular territories.” 

The reason for stressing the morphologic aspect of this line of 
healing rickets is twofold. In the first place, I have attempted 
repeatedly to emphasize that the radiograms of children and of 
experimental animals frequently exhibit transverse lines of arrested 
growth which must not be confused with the line of healing rickets. 
The characters of the line of arrested growth resulting from acute 
illness or starvation, as compared with the line of healing rickets, 
are adequately shovm in Fig. 7. 

Second, a recent article appeared in the Lancet,^’’ “ The Vitamin 
Content of Margarine,” with the hallmark of the Pharmaceutical 
Society, stating that .the given margarines are equal to the best 
summer butter in their vitamin A and D content. The animals 
employed on the experiment were rats. In Fig. 8 not one of the 
rachitic animals shoivs the line of healing rickets. Each figure can 
be intez'preted only as an example of that “self-healing” of rickets 
which occurs when an animal is on an inadequate diet or suffers 
an acute infection. This is strictlj’- comparable to the “ self-healing ” 
of untreated rickets which occurs in the child of the slums, whereby 
the actively growing rachitic baby of more than average weight is 
gradually converted into the slow-growing “starveling” with per- 
manent deformity of the long bones. Moreover, in none of these 
experiments, either in the direction of margarine or milk chocolate, 
has any attempt been made to examine the structure of the bone, 
either grossly, radiographically or histologically. The mere depo- 
sition of calcium in the rachitic zone of cartilage is but a step, 
although a necessary one, toward the final process of osteogenesis. 
None of the experiments give any information as to the \4tarain A 
content of the food concerned, and such work will remain valueless 
until the clinical symptoms of human rickets are appreciated by 
the biochemist. 
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The experimental rickets of rats is produced either by a diet 
rich in calcium and poor in phosphorus, by a diet poor in calcium 
and rich in phosphorus or by substituting magnesium or strontium 
for calcium, the other constituents of the diet being relatively 
deficient in vitamins D and A. Much work has yet to be done 
in the correlation of the experimental rickets of the rat with the 
clinical rickets of man. The difficulty in producing experimental 
rickets in the guinea pig, rabbit and cat calls for a greater degree 
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of caution in transferring experimental results from laboratory 
animals to the problem of clinical rickets in man. In an extended 
study of rickets produced in rats by the administration of a diet 
rich in calcium and low in phosphate, Karelitz and ShohP* have 
rightly drawn attention to the fact that the question of the depo- 
sition of phosphate may be of more significance than the problem 
of deposition of calcium, and have shown that addition of phosphate 
to the diet leads to extremely' rapid healing of the rickets. But this 
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interpretation of the role of additional phosphate in promoting 
healing is vitiated by the fact that in all cases of addition of phos- 
phate to the diet the rats ate only a half of the normal ration. 
Thus the “healing” was not due solely to the effect of the phosphate 
in restoring the salt balance, but was largely attributable to the 
fact that the rachitic animals during a period of rapid growth were 
converted into starved nongrowing ' animals, and so the rickets 
healed by that process of arrested growth which has to be so clearly 
distinguished from healing rickets as such. 

It is a well-known clinical fact that human rickets is strictly 
limited as regards the time of its appearance to the first two_ years 
of life. Irrespective of diet or surroundings, it is impossible to 
produce rickets in a child after two years of age. Changes in the 
bones in any way resembling those of rickets are seen with extreme 
rarity only during the period of rapid growth associated with 
puberty. For this reason it is important to determine for the rat 
and the pup the exact limits of the ages during which susceptibility 
to rickets exists. In the case of the rat the age is below five weeks, 
and in the pup it is probably less than ten weeks. The radiogram 
(Fig. 9) illustrates the failure to produce rickets in rats which 
were placed on a rachitic diet at six weeks and left on that diet 
for a period of three months. The neglect of this clinical fact, 
that there is a strictly limited age at which rickets can be produced, 
vitiates many of the published experiments, such as those of 
Bacharach.^^ Nothing is to be gained by clouding the issue in 
terms of storage or reserve of vitamin. The age of the animal at 
the commencement of the experiment must be stated. 

Conclusion. From a consideration of the history of the vitamins, 
and of the train of idiosyncrasies therein entailed, from color reac- 
tion, the chemistry of bone and the kaleidoscopic changes of view- 
point stated by interested manufacturers, from the theory of the 
role of the vitamins in bone formation and from the theory of the 
peculiar efiicacy of cod-liver oil in the treatment of rickets, there 
emerges this one fact. The most reliable weapon in treatment of 
rickets is cod-liver oil. The recognition of the merits thereof is 
not due to any specific contribution to clinical medicine in these 
days, but, as is the case with so much in life, is part of the wonderful 
clinical heritage of the past. 
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ABSORPTION OF CALCIUM FROM THE GALL BLADDER. 
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In 1928 there appeared a coniminiication from Wilkie' in which 
it was reported that in the studies on exjierimental cholecystitis 
in rabbits cholesterin stones were formed if the cystic duct remained 
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patent, but, in cases where the cystic duct was closed, experimental 
cholecystitis produced both by intravenous injections and by mural 
injections of streptococci gave rise to stones containing a liigh 
percentage of calcium. From these studies it became evident that 
the gall bladder’s ability to absorb calcium should be investigated 
■ and therefore the following experiments were undertaken. 

The results of our estimations of calcium content of the bile are 
all charted on the accompanying tables. It was found that the 
method of Kramer and Tisdall as modified by Clark and Collip^ 
for determination of blood calcium yielded consistent results when 
it was applied to bile. All of the estimations were made by this 
method. It was not even necessary to use any more washing of the 
precipitate than one uses in the estimation of calcium in the blood 
in most cases. When, however, the bile was very thick with mucus 
or pigment, one or two additional washings cleared the precipitate. 
The results of these experiments will be considered under the fol- 
lowing headings; 


Table I.— Calcium Content op Gall-bladder Bile. 

Exp. Days Bile calcium, 


No. 

P. 0. 

Procedure. 

mg. per 100 cc. 

1 

0 

Norma! control 

34.1 

2 

0 

Normal control 

38.4 

3 

0 

Normal control 

86.2 

4 

0 

Normal control 

61.4 

5 

0 

Normal control 

46.6 

6 

1 

Cystic duct tied 

50.8 

7 

1 

Cystic duct tied 

44.4 

8 

3 

Cystic duct tied 

20.3 

9 

3 

Cystic duct tied 

42.0 

10 

3 

Cystic duct tied 

36.2 

11 

4 

Cystic duct tied 

38.6 

12 

17 

Cystic duct tied 

46.3 

13 

3 

Cystic and common duct tied 

54.3 

14 

4 

Cystic and common duct tied 

16.0 

15 

8 

Cystic and common duct tied 

53.0 

16 

8 

Cystic and common duct tied 

47.2 

17 

12 

Cystic and common duct tied 

40.4 

IS 

20 

Cystic and common duct tied 

35.6 

19 

3 

Common duct tied 

38.4 

20 

3 

Common duct tied 

48.2 

21 

3 

Common duct tied 

22.1 

22 

3 

Common duct tied 

41.6 

23 

3 

Common duct tied 

52.8 

24 

30 

Common duct tied 

36.2 

25 

3 

Common duct tied and right nephrectomy 

44.3 

26 

3 

Common duct tied and right nephrectomy 

46.2 

27 

8 

Common duct tied and right nephrectomy 

41.3 

2S 

10 

Common duct tied and right nephrectomy 

40.4 


1. Calcium Content of the Liver Bile and the GallA)ladder Bile. 
Fasting animals were anesthetized with ether and their abdomens 
opened. The cystic duct was promptly clamped before any manipu- 
lation of the gall bladder occurred which was liable to cause it to 
empty. The contents of the gall bladder were then aspirated. 
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Then the common duct was sectioned and a cannula inserted into 
the proximal stump and the dog kept alive until sufficient liver bile 
had been accumulated for purposes of estimation. It can be seen 
from Table II that the content of calcium of the liver bile varied be- 
tween 20.1 and 11.4 (the average content being 14.6) mgs. per 100 cc. 
The content of the gall-bladder bile varied between 59.1 and 
40.4 (the average being 52.3) mgs. per 100 cc. These figures indicate 
the concentration of bile in the gall bladder brought about by the 
absorption of water in the viscus. It has been variously stated 
that this concentration varies between 6 and 10 times, probably 
averaging in the neighborhood of 8. As measured in calcium con- 
centration, our statistics show it to be only about 3§ times, which 
seems to be slight evidence that a certain amount of calcium as well 
as water is absorbed by the mucosa of the gall bladder. 


Table II. — Calcium in Liver and Gall-bladder Bile. 


Exp. 


Liver 

G-ill-bladder 

No. 

Procedure. 

bile. 

bile. 

1 

Norflial control 

16.3 

47.4 

2 

Normal control 

20.1 

40.4 

3 

Normal control 

11.4 

56.0 

4 

Normal control 

12.8 

58.2 

5 

Normal control 

12.2 

59.1 

Table III.— Effect 

OF Prolonged Cystic Duct Obstruction 

on Calcium in 


Gall-bladder Bile. 


Exp. 

Dai'S 


Bile calcium, 

No. 

P. 0. 

Procedure. 

mg. per 100 co. 

1 

1 

Cystic duct tied 

37.3 


56 

Cystic duct tied 

19.4 

2 

1 

Cystic duct tied 

58.2 


56 

Cystic duct tied 

38.2 


Table IV. — Summary of Calcium Findings in Various Biles. 


Exp Calcium, 

No. mg. per 100 cc. 


5 

Liver bile 

14.6 

10 

Gall-bladder bile 

47.7 

11 

Gall-bladder bile after cystic duct 
ligature 

39.2 

6 

Gall-bladder bile after common and 
cystic duct ligatures 

41.0 

0 

Gall-bladder bile after common duct 
ligature 

39.9 

4 ■ 

Gall-bladder bile after common duct 
ligature and right nephrectomy 

44.5 


2. Effect of Cystic Duct Ligation on Gall-bladder Bile. By 
referring to the Tables I and II one sees that normal dogs were 
electrocuted after twenty-four hours’ fasting. In 10 cases, the 
average concentration of calcium in the gall bladder was 47.7 per 
100 cc. In contradistinction to this, one can compare the series of 
calcium estimations made upon gall bladders in which the cystic 
duct had been ligated for various periods of time as shown in Tables 
I and III. An average of 11 such cases gave the figure of 39.2 as 
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the average calcium content of bile after ligature of the cystic 
duct. This again is evidence that there is a resorption of calcium 
from the gall bladder and that, although it is not absorbed as rapidly 
as water, the concentration tends to become about 20 per cent less 
in a few days after ligature of the cystic duct. 

3. Long Period Resorption of Calcium. As further evidence of 
resorption of calcium from the gall bladder, one is referred to 
Table III. In these 2 dogs a sample of gall-bladder bile was with- 
drawn twenty-four hours after ligature of the cystic duct and again 
fifty-six days later when the animals were sacrificed. Although it was 
not possible to measure the total amount of fluid in the gall bladder, 
it was in both cases obviously less, the gall bladder appearing very 
much smaller in the period of the latter observation. In spite of 
this fact, the calcium in the gall bladder bile in 1 case dropped from 
37.3 to 19.4 mgs. per 100 cc. and in the other from 58.2 to 38.2 mgs. 
per 100 cc. In 6 others both the common and cystic ducts were 
ligated and the average content of the gall-bladder bile was 41.6. 
In 4 other dogs the common duct was tied and a unilateral nephrec- 
tomy performed. This procedure brings about a marked intensifi- 
cation of the jaundice and the average calcium content of the bile 
in these cases was 44.5 mgs. per 100 cc. 

In each group of experiments which we have thus reported, the 
average calcium content of the bile was less than that in our normal 
controls. Jaundice did not seem to influence the figures appreciably. 

4. The Infltience of Infection. In these experiments infection of 
the gall bladder often took place after stasis of the bile had been 
produced. The results of the pathologic and bacteriologic studies 
on these gall bladders are being reported elsewhere. In 4 cases, 
however, actual empyema of the gall bladder was found, these were ' 
Nos. 8, 14, and 21 on Table I and No. 1 on Table III. In each of 
these cases the bile calcium had reached very low levels quite com- 
parable to that found in normal liver bile. 

Discussion. These experiments were performed upon dogs and 
perhaps are not strictly comparable to the work reported by Wilkie 
who used rabbits. However, the amount of bile recoverable from 
rabbits is not large enough to permit chemical examination of the 
calcium and therefore we must consider the difference in species 
of the animal as being possibly the reason for the contradictory 
results. Wilkie’s results are difficult to explain unless one can 
demonstrate a higher concentration of calcium in the gall bladder 
after the ligature of the cystic duct. In aU of our experiments here 
reported the exact opposite was the case and our results indicate 
that, although the resorption of water takes place most rapidly, 
there seems to be a gradual resorption of calcium also from the gall 
bladder and that this resorption tends to be accentuated and acceler- 
ated if marked suppuration of the gall bladder takes place. 

These results are in accord of those of Peyton Rous and his asso- 
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ciates, who showed that there was an enormously higher eoneentra- 
tion of bilirubin by the gall bladder than of caleium, and therefore 
concluded that the latter was absorbed.®-^ 

Conclusion. In cystic duct obstruction in dogs, the relatively 
high calcium content of the cystic duct bile is gradually lowered and 
in the presence of infection it is rapidly lowered. 
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lTj,is becoming increasingly apparent that rheumatic fever is a 
disease whose lesions may affect many different tissues throughout 
the body.^'' Its particular predilection for endothelial surfaces (the 
synovial membrane, endocardium, pericardium, pleura and even 
the intima of bloodvessels^*’) has long been recognized. In view of 
this fact, the relative invulnerability of one of the largest of these, 
the peritoneum, has frequently excited comment. The following 
case report and review of the literature deal with the question as 
to whether rheumatic invasion of the peritoneum does occur. 

Case Report. S. C., a Jewish girl, aged thirteen years, was admitted 
to the hospital of the University of Pennsylvania on April 28, 1928. 
Since 1926 she had experienced recurring attacks of tonsilUtis and had 
complained of “grovdng pains” at intervals. She had never suffered from 
acute rheumatic fever nor chorea. There had been occasional attacks of 
abdominal pain and fever, an adequate description of which is not avail- 
able. She had never menstruated. For some time prior to April 22, 1928 
she had been enjo 3 Tng good health. On that da)”^ she began to have diar- 
rhea and mild bilateral lower abdominal pain. On April 26, nausea and 
vomiting developed, and the abdominal pain became more severe. Inges- 
tion of food increased the pain. The diarrhea continued. On admission 
six days after the onset, the temperature was 103.3° F.; pulse, 150; respi- 
rations, 24. The patient was thin and dyspneic. The tongue was dr}" and 
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coated, the teeth were in good condition, the tonsils were small and not 
remarkable in appearance. There were marked arterial and venous pulsations 
in the neck. There were no abnormal physical signs over the lungs. The 
blood pressure was 110 systolic and 60 diastolic. The heart was markedly 
enlarged, the apex impulse being prominent and located in the anterior 
axillary line. There were signs of mitral stenosis and insufficiency and of 
aortic insufficiency. The abdomen showed no distention. There was 
marked bilateral lower abdominal rigidity and exquisite tenderness. No 
peristaltic sounds were audible. No organs nor masses were_ palpable. 
Rectal examination revealed generalized tenderness in the pehds. There 
was no vaginal discharge. The leukocyte count was 28,200; the hemo- 
globin, 68 per cent (Sahli). Urine analysis showed a specific gra\dty of 
1.020, acid reaction, a heavy trace of albumin, no sugar, occasional hyalin 
casts, 1 or 2 leukocytes per high-power field and no erythrocytes. The 
patient’s condition was diagnosed as “probable acute appendicitis with 
possible rupture and pehdc peritonitis,” and operation was undertaken on 
this basis. 

The abdomen was opened by one of us (E. L. E.) through a McBurney 
incision. On separation of the transr^ersalis muscle, the subperitoneal 
tissues and outer surface of the peritoneum were found to be acutely edema- 
tous and hyperemic. On opening the peritoneum, clear fluid escaped in 
abundance. The inner surface of the peritoneum was edematous, beefy-, 
red and velvety as far as it was e^^lored. There were circumscribed areas 
of intense edema which looked like large urticaria, beneath the parietal 
peritoneum, throughout the operative field and down in the pelvis. No 
suppurative focus was found in the gut, uterus or appendix to explain these 
phenomena. On account of the severe inflammatory reaction, it was 
thought that pus must be present, and since it was not found within the 
abdomen, the peritoneum was stripped from the muscles down into the pelvis 
and out into the flank, in a search for an extraperitoneal collection. No 
pus was located by this procedure, so, after a routine appendectomy, the 
abdomen was closed. The operative diagnosis was “acute serositis and 
subserositis of the peritoneum, of unknown etiology.” Histologic examina- 
tion of the appendk was reported as showing “subacute appendicitis,” 
but it was the opinion of the operator (E. L. E.) that the appendix was 
merely secondarily involved in the general peritoneal inflammatory reac- 
tion, and was not the primarj'^ focus from which the peritonitis originated. 

Postoperatively the patient ran a stormy course. The abdominal 
phenomena subsided within a day or two, but the fever, tachycardia and 
dyspnea continued. On May 2, 1928, a parotid infection developed wliich 
was drained through Stenson’s duct by massage of the gland. On May 5, 
1928, the patient appeared to be improving, but on Ma 3 ’’ 7 she developed 
acute Imifelike precordial pain, a marked pericardial friction rub and 
impairment of the percussion note, tubular breatffing and rales at the base 
of the left lung. There was no cough. On May 9, 1928, she was trans- 
ferred to the medical service. Blood count at that time showed erythro- 
cytes, 4,000,000; leukocjdes, 13,500; hemoglobin, 64 per cent (Sahli); and a 
differential count of; neutropliils, 66; Ijnnphocj’^tes, 30; large mononuclears, 
4 per cent. Urine analj'sis showed fedings identical with those previouslj’’ 
reported. Blood urea nitrogen was 11 mg. per cent. Fasting blood sugar 
was 120 mg. per cent. Roeutgenographic examination of the chest sug- 
gested the possibility of pericardial effusion, but pleural effusion was not 
ruled out. A ijlood culture was negative. The patient’s condition im- 
proved very sligiitly during the next two weeks; tlien more definite signs 
suggesting pericardial effusion were elicited. On May 20 a needle was 
inserted in tlie sixth left interspace in the inidaxillary line, and directed 
jiosteriorly. Aljout 300 cc. of scrosanguinous fluid were removed. It 
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was thouglit that a pericardial rather thhn a pleural collection had been 
wnthdrawn, because of the position of tile needle, because impulses were 
transmitted to it from the heart and because the area of cardiac dullness 
was srnaller after the tap. Following tile paracentesis the patient’s con- 
dition improved temporarilj’’, but on June 5, an abrupt rise of temperature 
occurred and she developed pulmonary 'signs suggesting the presence of 
bronchopnemnonia. Congestive failure supervened vnth hepatic engorge- 
ment, increased d 3 ^spnea and vomiting. . Death occurred on June 8, 1928; 
permission for a necropsy was not granted. Cultures from the peritoneum 
at operation and subsequent ones obtained from the pericardial effusion 
were sterile. 

Revietu of the Literature. The literature contains accounts of a 
number of cases of presumable "rhfeumatic peritonitis,” the major- 
ity of which have been reported by the French. These cases all 
have the following points in comlnon: (1) Signs and symptoms 
of peritoneal irritation; (2) a close association of these phenomena 
with attacks of acute rheumatic fever. A number of French clini- 
cians have accepted the existence of “rheumatic peritonitis” as an 
established fact. There has been a reasonable doubt, however, in 
the minds of many careful observers as to whether the available 
circumstantial evidence was sufficient to justify a final acceptance 
of peritoneal rheumatism as a proven entity. 

Andral*- is reputed to have been the first to call attention to 
this syndrome. In 1839 he reported the case of a rheumatic patient, 
whose joint symptoms disappeared, and were followed by a fatal 
peritonitis with a hemorrhagic exudate. In 1840 Huxam® called 
attention to the abdominal phenomena of rheumatism. He noted 
that rheumatic fever could begin wdth abdominal pain, vomiting 
and diarrhea, and remarked upon the alternation between joint 
and abdominal symptoms, that is, when the one appeared the 
other subsided, and vice versa. Chauffard- (1863) reported a case 
in wffiich a “primary peritonitis” w'as followed by articular mani- 
festations. The outcome was favorable. Dyonys de Sejour^ (1866) 
reported a case of articular rheumatism, in which an attack of peri- 
tonitis was preceded and followed by polyarthritis. The patient 
recovered. Desplats- (1873) described the case of a patient with 
acute rheumatic fever who developed peritonitis and died in seven 
days. Necropsy showed a generalized peritonitis, most marked 
toward the mesentery and the lesser peritoneal sac. Blanckey- 
(1884) reported a case of rheumatic polyarthritis, during which 
there appeared successively “endopericarditis,” double pleurisy, 
general peritonitis of three days’ duration and an “encephalopathy” 
which killed the patient six days later. There was no necropsy. 
Vivant^ (1884) reported the case of a patient with an old mitral 
endocarditis, who developed polyarthritis, endocarditis and terminal 

* A number of the older references to rheumatic peritonitis arc contained in the 
Dictionnaire Encyclopfidique des Sciences Medicalos,= a source from which material 
has been drawn rather freely. 
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serofibrinous peritonitis. Packard* (1888) reported the case of a 
boy with a rheumatic history who became suddenly acutely ill 
with severe pain in the right lower quadrant, diarrhea, vomiting, fever 
(102° F.) and tachycardia (120 beats per minute). Subsequently 
marked generalized rigidity of the abdominal muscles and exquisite 
tenderness developed, and the patient presented the characteristic 
picture of a severe fulminating peritonitis. After six days p oly arthritis 
appeared, and the abdominal phenomena vanished in twenty-four 
hours. The polyarthritis yielded to salicylates, and the patient was 
well enough to leave his room in a few days. Greene® (1889) 
reported the case of a boy with acute articular rheumatism, in 
whom the joint phenomena subsided simultaneously with the 
appearance of acute pain in the region of the stomach accompanied 
by repeated vomiting. "Invasion of the joints was followed by 
amelioration of the gastric symptoms and vice versa.” After 
developing bilateral purulent parotitis the patient made a recovery 
which was “tardy in the extreme.” An organic cardiac lesion 
developed during the course of his illness. Yeo® (1894) reported 
the case of a girl, aged eighteen years, with a past z'heumatic history 
and recent phenomena suggesting subacute rheumatic activity. The 
patient developed fever, vomiting and constipation, together with 
pain, tenderness and rigiditj'- in the right iliac fossa. At one time 
during the course of the peritonitis the author reports “We were 
able to make out distinctly, on gently pressing the abdominal wall 
with the hand horizontally over the subjacent parts, a palpable 
creaking friction.” Polyarthritis appeared ten days after the onset. 
Both the abdominal and joint phenomena subsided in an astonish- 
ing fashion under adequate salicylate therapy. The author’s final 
comment is: “Extremely rare though the occurrence is, there can 
be no doubt that this was a case of rheumatic perityphlitis.” 
BraziP (1895) reported 2 cases with pain and tenderness in the 
region of McBrnmey’s point, and vomiting followeB in a day or two 
by joint pains. Neither patient was operated upon. ■ Both were 
cured by salicylates. Pribram® (1899) gave a resume of the follow- 
ing 2 cases which we were unable to find elsewhere in the literature. 
Fuller’s case was that of a girl, aged eighteen years, who developed 
successively polyarthritis, endocarditis, pericarditis, right-sided pleu- 
risy, left-sided pneumonia and peritonitis. Death finally occurred 
from, fresh pneumonia. Necropsy showed recent pericarditis, endo- 
carditis, a serolymphatic pleural exudate and lung hepatization. 
There were bands of lymph and a turbid serum in the peritoneum. 
Marmonier’s patient, a woman, aged forty-six years, had pre- 
viously had two attacks of rheumatism with cardiac damage. 
Durmg her third attack the joint phenomena ameliorated on the 
sixth day, and she developed sudden severe hj'pogastric pain and 
meteorisrn. The abdominal phenomena subsided in five days and 
pneumonia developed. The patient finally recovered. Throughout 
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the entire illness new joints were being continually affected. The 
polyarthritis disappeared simultaneously with the pneumonia and 
peritonitis. Kiittner® (1906) collected a fairly large bibliography on 
the subject of rheumatic peritonitis, and, in addition, was the first 
to report a case in which the peritoneum was inspected at a surgical 
operation during the course of the peritonitis. A patient, aged 
twenty-four years, with a past rheumatic history and an endo- 
cardial lesion, developed severe pain in the ileocecal region, fever 
(39° C.) and tachycardia. There was no vomiting. The urine 
was negative. There was a leukocytosis of 13,000. Rectal exam- 
ination was negative. Operation was performed with the tentative 
diagnosis of “appendiceal peritj^ihlitis,” with rupture and general 
peritonitis. No exudate in the peritoneal cavity, nor trace of peri- 
tonitis were found. The cecum and appendix were normal. Two 
days later the abdominal phenomena subsided, and a typical attack 
of rheumatic polj'^arthritis developed and ran its course. The 
appendix was histologically normal. Kiittner reported a second 
case in a boj'', aged ten years, who had a rhemnatic history and 
evidence of past endocarditis. The patient developed sudden, 
severe pain and tenderness in the right lower quadrant with fever 
and constipation,' but no vomiting. Two days later polyarthritis 
appeared. Operation was not performed. Tricot^® (1908) reported 
the case of a soldier, aged twenty-one years, who developed diffuse 
abdominal pain and tenderness, with vomiting, fever and tachy- 
cardia. The symptoms became progressively more marked during 
eleven days of observation, and since localization to the right side 
of the abdomen occurred, operation for appendicitis was performed. 
The operative findings were a lemon-colored fluid in the abdominal 
cavity and peritoneal injection. Careful exploration revealed no 
evident cause for these findings. After operation there was a 
marked relief of pain, but the general febrile reaction continued. 
Four days postoferatively polyarthritis appeared. The patient’s 
abdominal and joint symptoms subsided rapidly under salicylate 
medication. At one time, due to a gastric upset, salicylates were 
temporarily discontinued. This was immediately followed by a 
recurrence of fever, joint pains and abdominal symptoms. On 
resumption of salicylate therapy, all these manifestations once more 
rapidly disappeared. During the course of the illness a sj'^stolic 
apical murmur appeared. Several weeks after discharge there was 
a recurrence of abdominal symptoms identical with those present 
in the first attack, followed in two days by polyarthritis. This 
episode wa§ likewise rapidly terminated by salicylate medication. 
Rolly^^ (1920) described 2 cases of peritonitis among 3620 cases of 
acute rheumatic fever. One was diagnosed clinically, the other, 
postmortem. He remarks that an existing involvement of serous 
surfaces often is not suspected clinically. Poynton^^ (1925) stated: 
“In fatal cases of rheumatic fever a chronic peritonitis may be 
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found around the liver and spleen. On one occasion the writer 
heard a loud peritoneal friction during life, and in another there 
was complaint of abdominal pain over the upper segment of the 
abdomen, where peritonitis was demonstrated after death.” Poyn- 
ton also states that he has never found aeute changes in the appen- 
dix in fatal cases of rheumatic fever. In 1926 Graham and Paul,^^ 
while making a postmortem study of a series of 18 fatal cases of 
rheumatic fever, noted the occasional presence in the abdominal 
cavity of a fluid exhibiting the characteristics of an exudate. 

Later, in 1930, PauP^ reported the case of a patient who had 
rheumatic polyarthritis, endocarditis, pericarditis, pleurisy and 
“pain in the side.” At necropsy a serofibnnom 'peritonitis was 
found which was confined to the upper abdomen in the region of 
the liver and spleen. The peritoneal lesion closely resembled, both 
grossly and histologically, coexistent pleural and pericardial lesions 
which were of a ty-pical rheumatic ‘nature. There ivere histologic 
rheimwiic lesions in the underlying hepatic and diaphragmatic tissues. 
Cultures from the pleural, pericardial and peritoneal surfaces were 
sterile. Bezan 9 on and WeU^® (1926) described the case of a man, 
aged twenty-six years, who developed fever and severe right lower 
quadrant pain, which was considered appendiceal in origin. Six 
days after onset the abdominal pain disappeared and polyarthritis 
developed. Five days later the fever subsided. Before discharge 
a systolic mitral murmur appeared. Grenet and Delalande^® (1928) 
reported 2 cases in which diarrhea preceded polyarthritis, the 
so-called “prearthropathic diarrhea.” They also described the 
case of a child, aged seven years, who developed constipation, 
abdominal pain and meteorism. The diagnosis of appendicitis was 
made, but operation was delayed. Eight days later the abdominal 
pain subsided and polyarthritis began. Salicylates effected a cure. 
Pilod and Meerseman^^ (1928) reported the case of a patient with 
tonsillitis who developed a high fev'er, polyarthritis and precordial 
constriction. During this episode severe generalized abdominal 
pain appeared^ without vomiting or constipation. Subsequently 
the pain localized near McBurney’s point, and tenderness and 
rigidity developed in that region. The polyarthritis subsided. 
Surgical intervention was undertaken on the diagnosis of “rup- 
tured appendicitis and general peritonitis.” A “tui-gescent appen- 
dix and mild peritoneal congestion” were found. The appendiceal 
changes were not considered adequate to explain the symptoms. 
Appendectomy was performed and the wound was closed without 
drainage. Postoperatively the abdominal phenomena subsided 
slowly, and polyarthritis, pericarditis and right-sided pleurisy 
developed. The administration of salicylates was followed by a 
fairly rapid improvement. During the course of the illness an 
aortic diastolic murmur developed. 

Bernard^® (1928) reported the case of a soldier, aged twenty-one 
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years, with tonsillitis, wlio de\'elopcfl general izefl abdominal pain and 
tenderness, distention, constipation, fever (39° C.) and leukocytosis 
(20,000) . There was neither nausea nor vomiting. Severe left lumbar 
pain and tenderness gave rise to a suspicion of perinephric abscess. 
Rectal tenderness was present. The heart and lungs were normal. 
After several days of palliation the patient was subjected to an 
abdominal section. A clear senmi Avas found in the abdominal 
cavity. The appendix was long, applied to the cecum by fragile 
strands, and was macroscopically healthy, but nevertheless removed. 
The siih'periioneal cellular tissue showed an infiltration extending the 
Avhole length of the “right laterocolic gutter.” The abdomen was 
closed without drainage. A left lumbar incision showed no pus 
in the perinephric area. Postoperatively the abdominal phenomena 
and fever continued for seven days. Then polyarthritis appeared. 
The abdominal and joint symptoms cleared up under salicjdates. 
The operative findings in this case were very much like those in our 
patient. 

CostedoaP® (1929) described the case of a ghl, aged tiventy 
years, with a past history of frequent attacks of tonsillitis, AA'ho 
developed sudden severe generalized abdominal pain, more marked 
in the right upper quadrant. An appendectomy was done during 
afebrile period. The appendix was congested, but neither swollen, 
perforated nor surrounded by adhesions. Postoperatively the ab- 
dominal phenomena subsided, but polyarthritis and a systolic apical 
murmur appeared. Salicylates brought the episode to an end. 

Worms"'’ (1930) described 3 cases of the “peritoneal syndrome in 
rheumatic fever.” The first was that of a young soldier with ton- 
sillitis, who developed sudden severe abdominal pain and tenderness 
localizing in the right lower quadrant, fever (39° C.) tachycardia 
(120 beats per minute) and vomiting. Operation for appendicitis 
was performed. A lemon-colored fluid was found in the abdominal 
cavity. There were no granulations on the peritoneal surfaces, 
but the serosa Avas somewhat injected. The appendix Avas normal 
macroscopically and microscopically. After operation the abdom- 
inal symptoms subsided, but the temperature remained inexiilicably 
eleAmted for seAmral days. Then polyarthritis dcA'^eloped, A\diich 
“clarified the diagnosis,” and yielded to salicylates. The second 
case Avas that of a young soldier aaRo had a past history of tonsil- 
litis and rheumatic fever. SeA’-ere infra-umbilical pain, distention, 
rigidity and epigastric tenderness developed. There Avas vomiting, 
fever and tachycardia. Operation disclosed nothing in the abdo- 
men to account for the symptoms. The gall bladder, stomach, 
duodenum and appendix AA^ere pronounced normal. The author, 
hoAvever, “was struck with the congested state of the peritoneum 
without being able to discoA^er its cause.” Three days after opera- 
tion the appearance of polyarthritis and a systolic mitral murmur 
“showed the rheumatic nature of the malady.” The symptoms 
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cleared up under salicylate medication. The tliird case also occurred 
in a youiig soldier with a rheumatic history. _ During a bout of 
mild polyarthritis he developed a sudden pain, lihe a pistol shot, in 
the -right flank, with vomiting, constipation and delirium. He 
w’^as hospitalized four days later with severe abdominal pain, board- 
like -rigidity, vomiting and fever (40.4° C.) and tachycardia. At 
operation the entire peritoneal cavity w^as eiqilored. Nothing w^as 
found to explain the abdominal phenomena. The next day poly- 
arthritis developed. Salicylate medication cleared up both the 
joint and the abdominal symptoms within five days. In the dis- 
cussion of the paper by Worms, Sauve described the case of a girl, 
aged fourteen years, ivho developed symptoms suggesting appen- 
dicitis during an attack of tonsillitis. Operation w^as delayed and, 
thereafter, 'hndopericarditis ” appeared. 

Recently Geissinger^^ reported the case of a boy, aged five years, 
with otitis media, who developed severe generalized abdominal pain, 
vomiting, constipation, fever (101° 1?.), tachycardia and leuko- 
cytosis. The heart and lungs w’^ere negative. Abdominal disten- 
tion and boardlike rigiditj'- developed. Tenderness w^as thought 
to be slightly greater over the appendix than elsewhere. Operation 
disclosed an appendix which w^as normal both grossly and histo- 
logically, Extensive exploration w'as not made, but nothing was 
found in the immediate field of operation to account for the symp- 
toms. Postoperatively the abdominal phenomena subsided, but 
the fever persisted. Four days later polyarthritis developed, and 
ten days later a pericardial friction appeared. Hyman^^ reported a 
case of a girl, aged six years, who, during the course of a typical 
attack of rheumatic fever, twice experienced bouts of right lower 
quadrant pain, with exquisite tenderness over McBurney’s point, 
suggesting acute appendicitis. Operation was not performed. 
The author stated that subsequently he had seen 4 similar cases. 
One of the 4 had been operated upon, and a “ subacutely inflamed 
appendix removed,” 

Several supposed cases of rheumatic peritonitis have been omitted 
from this review, because adequate evidence of the relation between 
the abdominal phenomena and rheumatic fever seemed lacking. 
Desclaux,- Bauer,^^ Lyman, Grenet,^® Dory^® and Burke^^ have 
contributed articles on abdominal rheumatism, which wall not be 
reviewed at this time. Several other references appear in the 
literature, but they are not included, since access was not obtained 
to the original documents^Or to a satisfactory resume of them. 

Discussion. The foregoing review of the literature indicates tlie 
tjqje of evidence upon which one might base a belief in the existence 
of rheumatic peritonitis. Many of the case reports are uncon- 
vincing. In some of the cases there may have been no true perito- 
neal lesion. (On the other hand, a localized area of peritonitis 
might have been overlooked in these cases.) The abdominal physi- 
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cal signs might be explained as being due to any one of several 
other causes; (1) In certain cases they might have been due to 
rheumatic involvement of the abdominal muscles, analogous to 
torticollis, lumbago and “growing pains.” (2) In others, intra- 
abdominal lymphadenitis or inflammation of the lymphoid tissue 
in the appendix (the "abdominal tonsil”) might explain the flnd- 
ings.^'^®'^^ (3) The pain, in some instances, might have been 
referred from the pericardium, pleura, diaphragm or spine. 

The existence of a true peritoneal lesion in certain cases, however, 
is . supported by the folio vnng observations: (1) A peritoneal 
friction rub was noted in 2 cases.® -i" (2) A definite subperitoneal 
edema was noted at operation in 2 cases C® and our case), and 
injection of the peritoneum together with an exudate was observed 
in 3 others.^^’® (3) There can be no doubt about the existence of 
a peritoneal lesion in the cases examined postmortem by Paul,” 
Poynton” and several others. , 

Granting, therefore, the presence of a peritonitis in some of these 
cases, one must not lose sight of the fact that the etiology of this 
lesion may not hai^e been rheumatic. In certain instances a non- 
rheumatic abdominal episode might merely have served to activate 
a smouldering rheumatism. In some of the older cases the peritor 
nitis may have been caused by pyogenic organisms, which could have 
been recognized if modern bacteriologic methods had been available. 
Moreover, in some of the cases which occurred in adult females 
there is the theoretical possibility of explaining the clinical picture 
on the basis of gonococcal peritonitis and arthritis, rather than 
rheumatic fever. There is a considerable amount of circumstantial 
evidence, however, in favor of a rheumatic etiology for some of these 
peritoneal lesions. This evidence might be summed up as follow's: 

1. The remarkably close clinical association betw'een the peritoneal 
lesions and the rheumatic phenomena suggests a common etiology. 

2. There is a striking clinical similarity among many of the 
reported cases. The diagnosis of appendicitis has often been made, 
but the signs and symptoms have frequently been atypical of that 
condition. The abdominal phenomena have usually been diffuse 
from the very beginning, and definite localization in the appendiceal 
area has often been absent. 

3. The clinical course has generally differed from that observed 
in other know'n tjqies of peritonitis, in that the abdominal phe- 
nomena have often subsided with astonishing rapidity. This has 
usually occurred in the face of a continuation of the fever, and 
general reaction, and suggests that the peritonitis was merely one 
manifestation of a more generalized morbid process (rheumatic 
fever). 

4. The peritoneal lesions observed at oireration have been unex- 
pected, often inadequate to explain the abdominal signs and symp- 
toms and the severe general reaction, and inexplicable on the basis 
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of any other laiowii etiology except rheumatism. This is especially 
true in the two cases in which peritoneal and suhperitoneal edema and 
infiltration were found. 

5. The peritoneal lesions observed at necropsij have been of an 
unusual type. In Paul’s case^^ the peritonitis closely resembled, 
both grossly and histologically, coexistent pleural and pericardial 
lesions which were of a tj^ical rheumatic nature. Moreover, there 
were histological rheumatic lesions in the subjacent tissues. 

6. Cultures taken from peritoneal lesions in at least two instances 
0^ and our case) were negative. 

The evidence, therefore, makes it difficult to account for these 
peritoneal lesions, except on a rheumatic basis, and, in addition, 
gives a certain amount of support to the possibility of a rheumatic 
etiology. Only one case of “ rheumatic peritonitis ” has come to our 
attention in which microscopic exa m ination of the intraabdominal 
tissues has been reported.^^ Unfortunately, therefore, the most 
important single link (histologic confirmation) in the chain of 
evidence necessary to establish the rheumatic etiology of these 
peritoneal lesions is, at present, the weakest. It is to be hoped 
that histologic evidence will accumulate more rapidly if the pro- 
fession as a whole becomes aware of the possible existence of rheu- 
matic peritonitis, and if sections of the peritoneum and suhperitoneal 
tissues are taken for microscopic study from suspected cases when 
they appear at the operating table or at necropsy. 

The wisdom of describing the clinical picture, produced by a 
lesion whose existence is doubtful, might be questioned. Neverthe- 
less, since many of the reported cases of “rheumatic peritonitis” 
have possessed certain points of similarity, it seems justifiable to 
attempt a summary of the clinical phenomena: The patient is 
usually young. As a rule, there is a past rheumatic history. Signs 
of rheumatic valvular damage are often elicited in the cardiac 
examination. Abdominal pain and signs of peritoneal irritation 
appear during the course of, or sometimes prior to, the onset of an 
attack of acute rheumatic fever. There is usually a severe general 
reaction, high fever and a leukocytosis (often over 20,000). The 
signs and symptoms frequently suggest appendicitis with rupture 
and peritonitis, but the abdominal phenomena are apt to be more 
diffuse from the very onset than is usually the case in appendicitis, 
and localization in the right lower quadrant is less apt to occur. 
If the patient is operated upon, one may find clear fluid in the 
abdomen and hyperemia, edema and infiltration of the peritoneum 
and subperitoneal tissues, without evident intraabdominal cause. 
A striking feature of many of these cases has been the rapid and 
unexpected subsidence of the abdominal signs and symptoms in 
the face of a continuation of the fever and general phenomena. 
The presence of diari’hea and the absence of vomiting have been 
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noted b.A' some Avj-iteivs, but tbej'' <are not eonstnnt features. TJieir 
I>resence or absence may be dependent upon tlie location of the 
peritoneal lesion. The alternation of peritoneal and joint phe- 
nomena is probably not a strict necessity, but has been frequently 
mentioned in the literature as an important point in the clinical 
picture. Salicjdates haA’^e been said to be almost as specific for the 
peritoneal as for the arthritic pain. We have had no experience 
to corroborate nor to deny this statement. 

There are tA \'0 facts AA'hich make it possible that rheumatic peri- 
tonitis may occur more often than we have supposed heretofore: 
(1) Mild abdominal pain is a very frequent symptom in rheumatic 
children. So much so, that those who see a large number of cases 
of juvenile rheumatism^^-^® consider it to be a typical rheumatic 
phenomenon and a sign of rheumatic activity. (Pearson®® has care- 
fully studied and accurately described this type of pain.) It is con- 
ceivable that this type of pain may be due to a localized area of 
mild rheumatic peritonitis. (2) Graham and Paul,^® in reporting a 
postmortem study of 18 fatal cases of acute rheumatic fever, stated: 
“We occasionally noted in the abdominal cavity the presence of a 
fluid exhibiting the characteristics of an exudate.” In none of 
these cases had an antemortem diagnosis of intraabdominal inflam- 
mation been recorded. It may be, therefore, that rheumatic peri- 
tonitis often occurs in a mild form without producing striking 
symptoms. 

It seems advisable, in concluding this discussion, to call attention 
to certain fulminating cases of appendicitis which occur in close' 
association with tonsillitis and pharyngitis. . We have seen seA'^eral 
of these, in which delay of surgical intervention might well have 
been of serious consequence. It is not our intention to counsel such 
delay. When confronted with a case of possible appendicitis in a 
patient Avith a throat infection, it is probably wise to err on the 
safer side, namely, to open the abdomen. The existence, and 
especially the diagnosis of “rheumatic peritonitis,” is as yet too 
uncertain to justify one in taking any other position. 

Summary. 1. A patient with a past rheumatic history and a 
well-marked rheumatic cardiac lesion deA’^eloped lower abdominal 
pain, diarrhea and signs of peritoneal irritation. She was operated 
upon on the supposition that a ruptured appendix and pelvic 
peritonitis were present. Operation disclosed an abundance of 
clear fluid in the peritoneal cavity and an acute serositis and sub- 
serositis of the peritoneum of unknown etiology. No suppurative 
focus Avas found in the abdomen, despite careful exploration. 
Within a few days after operation the abdominal signs and symp- 
toms largely subsided, but the fex-er and general phenomena con- 
tinued unabated. Nine days after operation acute pericarditis 
developed, and after a stormy course of typical cardiac rheumatism 
of six Aveeks’ duration the patient died. No signs of Neisserian 
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infection had been noted at any time. Cultures from the perito- 
neum and subsequent ones obtained from a pericardial effusion 
were sterile. 

2. The literature contains a considerable number of reports of 
cases of presumable “rheumatic peritonitis.” In a certain number 
of these the clinical, operative and necropsy findings establish 
beyond question the presence of a peritoneal lesion. 

3. There is no proof that these peritoneal lesions are rheumatic 
in etiology, but the following observations are pertinent: (1) The 
close clinical association of the peritonitis and the rheumatic fever 
suggests a common etiology; (2) the peritoneal lesions do not re- 
semble in appearance nor in clinical course any other known type of 
peritonitis; (3) in one fatal case of acute rheumatic fever a serofibrinous 
peritonitis was found, which resembled grossly and histologically 
coexistent, typically rheumatic lesions in the pleura and pericardium. 

4. It seems worth while, therefore, to bear in mind the possibility 
of rheumatic peritonitis in the differential diagnosis of abdominal 
pain when it occurs in a patient with signs of present or past rheu- 
matic fever. 
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A TOOTH IN THE PLEURAL CAVITY. 

By I. Davidsohn, M.D., 

PATHOLOGIST, IIOUOT SIN.AI HOSPITAL, PHILADELPHIA, PA. 

(From the Pathological Laboratories of the Mount Sinai Hospital, Philadelphia.) 

The literature contains occasional references to the finding of 
foreign bodies in the pleural cavity, most of which entered through 
artificial openings in the chest wall (injuries, operative precedures, 
and so forth). We were able to trace and verify only 10 reports of 
foreign bodies, which, having been, inhaled, passed tlirough the 
lungs and entered the pleural cavity. 

In Carriere’s^ case an inhaled straw appeared eighteen days later 
in an abscess between the seventh and eighth ribs. In Bally’s^ 
case, au ear of barley came out, under similar circumstances, after 
four and a half months. Desgranges® reports the appearance of an 
inhaled grass tlirough an abscess in the right kidney region six 
weeks after the accident. Herbert Mayo^ found, at an autopsy, an 
ear of grain in a large abscess cavity involving the right lung and 
liver. The ear was inhaled by the patient, but the report' does not 
state when the accident happened. Carpenter^ reports a detailed 
clinical history and autopsy findings in a man who, at the age of 
twenty-two years, inhaled or swallowed a set of four artificial teeth 
during a spell of coughing. No further discomfort resulted. Thir- 
teen years later he developed a pain in the chest and examination 



Fig. 1. — A drawing of the diaphragmatic surface of the lower lobe of left lung 
showing the tooth as it was found at autopsy. 



Fig. 2. — A photograph shou-ing the five depressions in the lung after the tooth 

was removed. 



Fig. 3. — ^A photograph of the tooth showing the cusps on its upper surface. 
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showed pleuritis on the right side. The patient died without relief 
after a long illness. At autopsy a piece of ivory consisting of four 
artificial teeth was found in the pleural cavity. A fistulous open- 
ing on the outer lateral surface of the lung led into an abscess 
cavity. The esophagus showed no evidence of scars. In Marrow’s® 
case a grass came out through an abscess in the chest wall two ' 
months after it was inhaled. 

In more recent times Van Leggelo/ Grunert,® Strauven,® and 
Tanasesco/® reported similar courses of inhaled ears of rye and 
barley, which entered the pleural cavity. All cases had, in common, 
an infectious process leading to more or less pronounced signs of 
sickness. 

Case Report. The patient, a Avoman, aged thirty-three j^ears, unmarried, 
had been under medical care for rheumatic heart disease since she was fifteen 
years of age. She was first admitted to the hospital in July, 1925, and left 
improved after a month’s stay. 

The last admission was in February, 1929. The clinical diagnosis was 
subacute bacterial endocarditis on the background of a rheumatic heart 
disease, mitral stenosis and regurgitation, aortic valvulitis and cardiac 
hypertrophy. The patient did not improve, showed signs of emboli in 
various parts of the body and expired on March 10, 1929. 

At autopsy^ the heart showed a vegetative enuocarditis of the mitral 
valve, chronic endocarditis of the mitral, aortic, and tricuspid valves, 
with resulting stenosis and insufSciency of the mitral and aortic ostia, and 
stenosis of the tricuspid ostium, fibrosis of the heart muscle, hypertrophy 
of the AA^alls and dilatation of the chambers. In the spleen and Iddneys 
numerous infarcts were found. A softened area was present in the right 
internal capsule of the brain. Chronic passive congestion was present in 
both lungs. 

The left lung was densely adherent to the chest wall along its lateral 
surface, but its diaphragmatic surface was free, and attached to it there 
was a hard, discolored body haAong the shape and general appearance of 
the crown of a tooth (Fig. 1). It was easily dislodged, leaAdng in the pleura 
five depressions, corresponding to the five prominences on its surface 
(Fig. 2). It (Fig. 3) rneasured 8 mm. in length, 7 mm. in Avidth, and its 
thickness Avas 2 mm. Avithout the cusplike projections, and 4 to 6 mm. Avith 
them. The flat base was broAvn, the other surfaces gray. The consistency 
AA'as firm but elastic. , 

The histologic examination of this peculiar bodj^ found in the pleural 
cavity revealed the presence of enamel and dentin, and proved it to be 
indeed a tooth, which was later identified Avith the help of Dr. A. Hopewell- 
Smith, Professor of Dental Pathology at the School of Dentistry of the 
University of Pennsylvania, as the crown of a second mandibular deciduous 
molar, the root of which had been absorbed. 

A careful examination of the lung failed to reA’-eal any evidence of infec- 
tion, old or recent, AAnth the exception of the already mentioned dense 
pleural adhesions. 

Comment. As it is assumed that the deciduous teeth are shed 
not later than at the age of twebre or thirteen years, about nineteen 
to tAA^enty years had elapsed since tliis tooth, being accidentally 
inhaled into the left bronchus, began its migration into the pleural 
caAnty, It is possible that the point of entrance was not at the place 
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where it was found at autopsy. The adhesions along the lateral 
aspect of the lung may point to a perforation higher up with a sub- 
sequent inflammation due to irritation. The tooth itself sank to 
the lowest point, and there it was found at autopsy. The long time 
which intervened between the inhalation of the tooth and the 
patient’s death may explain the absence of any evidence of the 
destructive path which the tooth had traveled. 

The striking feature of this case is the absence of any detectable 
pathologic changes in the lung, with the exception of the pleural 
adhesions. Also of interest is the very long time during which the 
tooth was in this unusual location without occasioning symptoms, 
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HYPOGLYCEMIA WITH COMA IN A CASE OF PRIMARY 
CARCINOMA OF THE LIVER. 

By W. H, Crawford, M.D., 

TJPPEh DABBY, PA. 

(From the Medical Service of the Episcopal Hospital, by courtesy of Dr. John 

B. Carson.) 

Hypoglycemia and hyperinsulinism, since first described and 
named by Harris, due to the widespread employment of blood-sugar 
tests and our better understanding of carbohydrate metabolism, 
has repeatedly been reported . Recently, Allan, B oeck and J udd have 
discussed the surgical treatment of certain cases of this condition. 
A definite pathologic basis for hj’perinsulinism was demonstrated 
in the case seen at the Mayo Clinic in 1926, namely, the overpro- 
duction of insulin due to carcinoma of the pancreas originating in 
the islands of Langerhans. Similar cases have been reported by 




Fig. 1. — An area of parenchymatous degeneration and necrosis, showing a central 
area of pyknotic nuclei and an intermediate zone where the cytoplasm has mostly 
disappeared. A, low power; B, high power of the area enclosed in the rectangle. 



Fig. 2. An encapsulated carcinomatous area at the bottom, showing the undiffer- 
entiated type of tumor cells. In the liver tissue of the upper half can be found a few 
accumulations of small round cells (see arrow). 
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McClenahan and Norris, by Tbalbimer and Murphy and by How- 
land, Campbell, Maltby and Robinson. Allan reported 2 cases in 
1929. A case of Hartmann has likewise been believed to be hyper- 
insulinism. The Finneys reported still another case treated bj’’ 
operation. A severe case of hepatogenic hypoglycemia without 
other gross evidence of hepatic dysfunction was studied by Nadler 
and Wolfer. To this we may add the following: 

Report of Case. M. A., a colored male, aged forty-two years, was 
admitted to the Episcopal Hospital, December 22, 1926. 

Family History. Married /our years. Wife living and well (one mis- 
carriage); no history of familial diseases. 

Past History. Malaria at ten years; influenza in 1918; chancre followed 
by antiluetic treatment several years ago, also gonorrheal infection. 
Present Illness. Pain in the epigastrium. 

About six weeks previous to entering the hospital he was struck a glancing 
blow in the abdomen by the tail board of his wagon, while dumping a load 
of ashes. He had severe pain for about thirty minutes, at the end of which 
time he went home. The following day he had much pain and misery, 
and reported to a local hospital where Roentgen ray is said to have shown 
a broken rib. However, the abdominal pain continued, chiefly in the 
epigastrium. His appetite was fair, and he ate small meals rather often, 
as he found that eating would sometimes give him relief from pain. If he 
did not eat he would get “dizzy spells and would talk simple and go out of 
his head” for several minutes at a time. He claimed to know what was 
being done during the spell, but that he was unable to control himself or 
to speak correctly. “When the spell passed off he would eat something and 
feel better. He found that the juice from canned peaches gave relief. He 
had no vomiting, no belcliing of gas, but was nauseated. He gave no 
history’- of stomach trouble previous to the injurJ^ He drank four or five 
glasses of water daily, and had nocturia two or three times nightly. There 
was no urgency, burning or other urinary symptoms. He had no headache 
and no sjunptoms referable to the cardiorespiratory'^ sy^stems. 

He had continued to lose weight, about 50 pounds in all, and the spells 
became more frequent and more severe, compelling him to seek hospital 
care. 

Physical Examination. A large, fairly well nourished, middle-aged colored 
male, weighing about 225 pounds. 

Head: No abnormalities. 

Ears; No discharge or tenderness. 

Eyes: Pupils round and equal and react sluggishly'- to light and accom- 
modation. No extraocular palsies or ny^stagmus. No scleral jaundice. 
Nose; No discharges or obstructions. 

Mouth: Teeth in fair condition. Tongue slightly'- coated, moist and 
protrudes in the midline without tremor . . 

Neck; No adenopathy. No thyroi;V>enlargement. 

Chest: Expansion fair and equal. ' • 

Lungs: Resonant throughout. An occasional rale heard at the left 
base. No dullness to percussion. 

Heart; Not enlarged. No murmurs, no shocks nor thrills. 

Abdomen; There was a slight bulging of the epigastrium rising sharply 
at the lower costal border. The liver extended down to within 2 cm. of the 
umbilicus, was firm, smooth andTender over an area just above the umbili- 
cus. There was also a mass in the left hy'pochondrium coming down as low 
as the umbilicus. This mass did not have a sharp edge or notch, and felt 
as if there were bowel overlying it and tied down with adhesions. Peris- 
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talsis was loud and active. There was well-marked distention of the lower 
abdomen, tjunpanitic, no movable dullness in the flanks and no hernia 
present. 

Rectum: No masses; prostate not enlarged. 

Extremities: Patellar reflexes present; no Babinski nor ankle clonus. 
No edema. 

Progress. December 23, 1926; At 7 a.5i. venepuncture for routine blood 
chemistrj'^ was done. At 9 a.m. the patient was found in coma. He was 
breathing quietly, hke natural sleep. His sldn was cool and wet with 
perspiration. Saliva was dribbhng from his mouth and tears flowing from 
both ej’^es. Pupils were equal and moderate in size. He made no response 
to pressure over the supraorbital ner\’'e. Blood pressure, 150 systolic and 
85 diastolic. Pulse, 78, regular and strong. Respirations were 20, with 
sonorous rales due to tliroat mucus. The breath had no odor of a uremic 
nature nor of acetone. There were muscular twitcliings of the upper and 
lower extremities, but no true convulsive movements. 

The condition was serious. Oil ricini, 1 ounce, and Oil tiglii, minim, ii, 
were given by mouth. Thirty minutes later coma was still more profound 
and 40 units of insulin were given. He became stiU worse, respirations 
were more labored and he began to choke on his own tongue, so that it 
had to be held forward with forceps. Pupils were smaller than an hour 
preidously. Temperature, 97.4° F.; pulse, 72; respirations, 26. At 10 a.m. 
we obtained a report on the blood which had been taken at 7 a.m. Mood 
sugar was 33 mg. per 100 cc. As soon as possible 35 cc. of 50 per cent 
glucose was given intravenousl 3 L Within three minutes the patient 
regained consciousness. Blood urea as taken at 7 a.m. was 17.8 mg.; uric 
acid, 2.4 mg.; creatinine, 1.4 mg. per 100 cc. blood. 

At 2 p.M. the patient had two visitors and was apparently normal. 

At 4 p.M. the patient was again in coma, vuth rapid incoordinate con- 
tractions of the muscles of all extremities. The patient voided during 
this coma. Forty cubic centimeters of 50 per cent glucose was given 
intravenously. Before the injection was completed the patient became 
conscious. 

At 5 p.M. the patient was feeling ver}" well and answered manj’ questions 
concerning his condition. 

December 24, 1926; During the past twenty-four hours the patient was 
given more than 2 liters of sweetened orange juice and 190 cc. of 50 per cent 
glucose in water and whisk 3 ^ The blood sugar at 7 a.m. todaj’- was 25 mg. 
per 100 cc. Blood urea, 17.8 mg. 

The following consultations are reported: 

1. Medical; At 12.15 p.m. Dr. C. made these notes; “Liver enlarged; 
mass in splenic region. BeUeve there are adhesions, also that the bowel is 
involved in the adhesions of the epigastrium, as it can be palpated and gas 
can be heard passing along the epigastrium. Probablj’^ traumatic; advise 
a glucose-tolerance test. Also antiluetic treatment.” 

2. Surgical: At 12.30 p.jr. Dr. A. reports as follows: “The liver is 
enlarged down to unthin 2.5 cm. of the umbilicus. The spleen is enlarged 
or there is a mass in the splenic region and the bowel 'can be felt slipping 
over something between the spleen and liver, probabty a retroperitoneal 
mass. A nodule can be felt at about the tip of the tenth or eleventh rib, 
right side, and may be the tip of the costal cartilage. The liver is hard 
and not tender. Believe the diagnosis is malignancj^ or sypliilis, and is an 
inoperable and nonsurgical case.” 

3. Neurologic: At 1.30 p.m. Dr. W. reports; “At the start of this 
examination the man was unconscious and had Chejme-Stokes breathing 
or something simulating it. He was sweating profuseh', tears rolled from 
his eyes and saliva from his mouth. A few minutes after being given 
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35 cc. of 50 per cent glucose intravenously he Avas talking and answering 
questions fairly rvell. He knew he was in a hospital, its location and the 
date. Examination failed to reveal any evidence of organic disease of the 
nervous system.” ' 

4. Ophthalmologic: Dr. G. reports: “Media clear; eyegrounds nega- 
tive. lias a deepened physiologic cup in 0. D, 0. S. normal depth.” 

5. Roentgen ray: Dr. B. reports: “The outline of the sella is clearly 
shown and is quite large for a normal-sized skull. There is increased 
density and thickening around the posterior clinoid which I think is a,bnor- 
mal. There is no evidence of pressure, as it would be shown by erosion of 
the roof of the sphenoids and clinoids.” 

6. Laboratory reports: Sugar-tolerance test: Before glucose was given, 
58 mg. per 100 cc.; one-half hour after 100 gm. glucose (orally), 102 mg. 
per 100 cc.; one hour after, 100 mg.; one and a half hours after, 97.5 mg.; 
two hours after, 72 mg.; three hours after, 50 mg. 

Blood Wassermann, negative; blood CDs, 68.1 vol. per cent; blood pH, 
7.6; icterus index, 6.8; van den Bergh, negative (both direct and indirect); 
blood sugar, lowest reported, 25 mg. per 100 cc.; highest reported, 147 mg. 
per 100 cc.; blood urea, 17.8 mg. per 100 cc.; blood uric acid, 2.4; blood 
creatinin, 1.4; blood platelets, 600,000; blood count: hemoglobin, 56 per 
cent; red blood cells, 4,400,000 (no nucleated red blood cells); white blood 
cells, 8500; pol 3 Tnorphonuclears, 64 per cent; transitionals, 1 per cent; 
lymphocytes, 35 per cent. 

Urine at no time showed sugar, acetone or diacetic acid. Specific gravity 
varied from 1.011 to 1.020. Acid; amber color; albumin, a faint trace; 
bile, a trace; casts, none. 

Spinal fluid: Culture, negative in twenty-four, forty-eight and ninety- 
six hours; cells, 1 per c.mm.; globulin, not increased; sugar, 28.5 mg. per 
100 cc. (that is, much decreased); spinal Wassermann, negative in 1.5 cc.; 
colloidal-gold curve, 555553100000. 

December 26, 1926, to January 2, 1927: Daily carbohydrate intake 
ranged between 1700 and 2200 gm. 

December 29, 1926: Roentgen ray of lungs shows fine mottled nodular 
infiltration present throughout both lungs. Appearance is that of a 
metastatic condition. Diaphragm shadows normal. 

January 2, 1927: Patient began to vomit orange juice. Dry sucrose, 
chocolate, and sweetened tea and lemonade were substituted. 

January 4, 1927: Having a good deal of pain over the liver area and 
M. S., I grain, had to be given. 

January 5, 1927: More pain was present over lower area, and the liver 
was felt to be nodular and tender; general condition became worse. 
January 6, 1927 : Began to refuse food. 

January 7, 1927 : Found dead at 5.40 a.m. (nurse reported him as sleep- 
ing quietly at 5 a.m.). 

Necropsy. The significant postmortem findings were as follows: 

Liver: 85 by 60 by 25 cm.; weight, 4150 gm. Nodular and filled with 
cancerous growths of various sizes and shapes, occupying fully three-fourths 
of the liver tissue. Microscopic: Foci of parenchjmatous degeneration, 
with scattered bile, pigment and interstitial changes. These were circum- 
scribed foci, occupying less than one-tenth of a low-power field, in which 
the liver cells had either entirely disappeared or lost varying quantities 
of cytoplasm with pyknosis of nuclei. (Fig. 1.) In these, but little in- 
flammatory reaction Avas apparent. More numerous were smaller collections 
of small round cells (Fig. 2.) The medullary carcinoma of the liver 
(primarjO occurred in large alveoli of medium sized, undifferentiated cells, 
completelj'^ obliterating the normal liA^er structure. 
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Pancreas; 55 ])y 7.5 ]jy 5 cm.; rvd^lit, 100 gm.; reddish-gray color; 
normal size and appearance. Microscopic; No cai-cinoina found. The few 
islands of Langerhans seen appeared normal. 

Stomach: Showed no evidence of tumor or ulcers. The mucous mem- 
brane was pale. 

Lungs; Passive congestion and metastatic medullary carcinoma. 

Intestines: Chronic enteritis. 

ICdneys:_ Passive congestion; parenchymatous degeneration; slight 
increase of interstitial tissue. 

Spleen;_ 31 by 20 by 8 cm.; weight, 175 gm.; congested and shows 
fibrous thickening of the trabeculae. 

Adrenals were normal. 

Prostate: General fibrosis. 

All other organs examined showed the grossly normal findings. 

The interpretation of this case is difficult. The possibility must 
be considered of its being a clinical example of what happens experi- 
mentally when an animal’s liver is removed or extensivel 3 '’ injured. 
It is vei\y similar to the case which was studied and reported bj'’ 
Nadler and Wolfer. Like their case, it shows a normal sella turcica, 
normal adrenals, nornial blood pressure, normal pancreas and 
normal liver function, as shown by the icterus index, van den Bergh 
tests, and blood urea, but a severe hypoglycemia and the presence 
of an extensive primary carcinoma of the liver. 

The liver in this case w^eighed 4150 gm. which is about two and a 
half times the size of a normal liver. Considering that about three- 
fourths of this was cancer tissue, it would still leave us 1000 gm. 
of liver tissue. Estimatmg that less than one-half of this was in- 
volved in the parenchymatous degeneration (though the involve- 
ment was actively much less than one-half), we would still have 
500 gm. of functioning liver tissue. Mann has shown in dogs that 
he could remove all but 15 per cent of the liver with onl^'- slight 
changes in blood-sugar levels; 15 per cent of an average normal 
liver for this case w'ould be about 333 gm., which still leaves us a 
good margin of safety as functioning liver tissue. 

It will be noted that from December 26 to January 2 an accurate 
account of the daily carbohj'^drate intake shows the consumption of 
from 1700 to 2200 gm. The greater part of this was in the form of 
sweetened fruit juices. During this period the amount of urine 
was not noticeably increased and was sugar-free. The respiratory 
rate remained normal. The body weight was not checked nor a 
basal metabolism test done, but it is almost inconceivable for an 
individual lying quietly in bed to metabolize 2000 gm. of carbo- 
hydrate daily without more clinical manifestations (hj-perglycemia, 
glycosuria, etc.) than was shown by this patient. The blood-sugar 
tests during this period show 62.5 mg. on December 28, 126 mg. on 
December 31 and 124 mg. on January 5. This tremendous intake 
of sugar was not unduly increasing the blood glucose, while at the 
same time it was necessary to his comfort, for as soon as the intake 
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was reduced liy]ioglycemic coma and dcatli followed. The absence 
of hj^erglycemia and glj'^cosiiria on such an intake is against the 
hepatogenic theory, and is a point in favor of hyperinsulinism. 
However, the character of the blood-sugar curve after 100 gm. 
glucose is contrary to what would be expected in hyperinsulinism. 
On the other hand, it is difficult to imagine an injury to the liver so 
extensive as to cause hypoglycemia and not cause other alterations 
in hepatic function. 

The effect produced by the blow on the abdomen at the onset 
of symptoms cannot be determined. Did it pave the way for a 
more rapid growth of the cancer? Did it in any way affect the 
splanchnic nerves or the pancreas? Or is it only incidental? 

Wilder, in his discussion of Elliott’s presentation,^^ states that the 
case operated upon by Finney, in which no tumor was found, and 
in which the tail and part of the body of the pancreas was resected, 
has recovered. His conclusion is that there may be a hyperfunction 
of the islands of Langerhans in the absence of any demonstrable 
lesion. What possibility has such a supposition in this case where 
an otherwise normally functioning liver should be able, together 
with the muscle tissue, successfully to store sufficient glycogen to 
stabilize sugar metabolism? Probably the future will reveal a 
satisfactory explanation. The facts are that two definite cases of 
fatal hypoglycemia have existed in individuals having an extensive 
primary carcinoma of an otherwise normally functioning liver to 
account for it. If, as assumed in the case of carcinoma of the 
islands of Langerhans, there was an overproduction of insulin, an 
hypoglycemia, due to the tumor arising in that tissue, could there 
not be in these cases an overproduction of some hormone, either 
directly or indirectly causing the rapid metabolism of dextrose? 

Conclusions. 1. A case of spontaneous hypoglycemia is reported. 

2. The chief lesion is in the liver, a primary medullary carcinoma, 
together with foci of parenchymatous degeneration. 

3. The pancreas and its islands of Langerhans, the adrenals and 
pituitary were apparently normal. 

4. There was a complete loss of the ability to stabilize carbohy- 
drate metabolism, in that the blood-sugar level was not sponta- 
neously maintained at the normal height. 

5. Sufficient normally appearing liver tissue was apparently 
remaining, so that the mechanism producing the hypoglycemia is 
still unknown. 
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AGRANULOCYTOSIS (MALIGNANT NEUTROPENIA). 

Report of Nine Cases, Tayo With Recovery. 

By William Dameshek, M.D., 

INSTRUCTOR IN MEDICINE, TUFTS MEDICAL COLLEGE, 

AND 

Maurice Ingall, M.D., 

RESIDENT IN PEDIATRICS, BOSTON CITT HOSPITAL, BOSTON, IIASSACHUSETTS. 

(From the Medical Service, Beth Israel Hospital, Boston, Mass.) 

This report is based upon the observation of 9 cases diagnosed 
as agranulocjdosis and seen between November, 1928, and April, 
1930. Since Schultz’s^ original observations in 1922, of a group 
of cases of seA^ere sore throat associated with marked leukopenia— 
(“angina agranulocytica”) a large and CA'^er-increasing number of 
cases, totaling now about 200, has been reported. This extensNe 
literature has been adequately reviewed by Kastlin- and others, 
and will not therefore be fully discussed here. The name at present 
in most general use for this condition is agranulocytosis. The term 
agranulocytic angina, first suggested by Schultz,^ has been shoAvn 
inadequate since many cases occur in which sore throat (angina) 
is absent. Schilling^ suggested the term “malignant neutropenia” 
arguing rightly that agranulocytosis, strictly defined, signifies a 
proliferation of the cells without granules. “Sepsis agranulocytica,” 
“mucositis necroticans agranulocytica,” “angina necrotica,” “malig- 
nant leukopenia with sepsis” are other terms which haA’e been pro- 
posed. Long before Schultz’s descriptions, Frank^ reported a case 
of sepsis with complete lack of regenerative powers in the bone 
marrow, and suggested the word “panmyelophthisis.” It is felt 



DAMESHEK, INGALL: AGRANULOCYTOSIS 


503 


that the term ‘'malignant neutropenia/’ being sufficiently descrip- 
tive, and not too unwieldy, deserves more general use. In this 
clinical report, it is intended to describe the cases seen, and to dis- 
cuss in some detail the differential diagnosis, laboratory data, and 
therapy of the disease. 

Case Reports. Case I.— Seen by one of us (W. D.) with Dr. R. W. Buck, 
of Boston, Mass., on November 7, 1928. Tliis case was recently reported 
by Buck in the Journal of the American Medical Association.^ A woman, 
aged forty-five years, had had “anemia ” twenty years preAUOusly. In 1924 
she had “lumbago.” Bor three months before her present illness she had 
“grippe” and had felt somewhat weak since. In September, 1928, she 
complained of pain in the region of the anus; there was marked swelling 
and the pain increased rapidly. On October 15, 1928, hemorrhoidectomy 
was performed. She grew weak and pale after the operation; there was 
slight fever and marked loss in weight. On October 28 she was found to 
be quite ill and mentally dull. Temperature was 101.4° F. Throat and 
buccal mucosa were normal. Lungs showed an area of consolidation near 
the right base. The heart was enlarged, the sounds of poor quality. 
Examination of the rectum showed a moderate amount of foul-smelling 
discharge and an unhealed oval fissure. Tsq^hoid fever, pneumonia, sepsis, 
meningitis, syphilis and tuberculosis were aU considered in the differential 
diagnosis, but were soon ruled out by appropriate laboratory tests. _ On 
November 11 rectal examination showed induration in the perianal regions 
and a superficial ulcer. On digital examination, a crater-like ulcer, about 
25 mm. in diameter, was felt on the left side of the anal canal. There was 
marked induration in an area extending out 3 cm. from the edges of the 
ulcer. There was no evident infection in the superior pelvirectal spaces, or 
localized infection of the perirectal or ischiorectal region. Proctoscopic 
examination was not done. On November 7 a bone-marrow biopsy (ster- 
num) by one of us (W. D.) with Dr. S. Gargill showed a red marrow with 
nothing characteristic microscopically. On December 3, 1928, the patient 
died shortly after a transfusion. 

Laboratory data are given in the form of a chart. 
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Postmortem examination disclosed pleural and pericardial effusion, 
cardiac hypertrophy and dilatation, a mural thrombus in the right ventricle. 
The spleen was large and friable, microscopically normal. The lymph 
nodes were normal. Bone marrow (femur) showed moderate activity of 
both red and white cell elements and many megakarjmcytes (acute hemato- 
poiesis). The anal ulcer had healed. 
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To summarize, this was a case in which a debilitated woman, 
aged forty-five years, developed pain and swelling about the anus 
followed by ulceration and continued fever. Differential diagnosis 
Avas very difficult. Granulocytes gradually disappeared from the 
blood stream. During the course of a month, hemoglobin and red 
blood cell count gradually decreased. Bone-marrow biopsy was 
essentially negative. Death occurred soon after transfusion. 
Autopsy showed active hematopoiesis of the marrow, without evi- 
dence of existing aplasia. 

C.ASB II. — Seen by one of us (W. D.) with Drs. A. I. Cohen and J. V. 
hlcMackin of Boston, Mass. Frank McD., a dentist, aged forty-eight 
years, developed, on NoA'^ember 14, 1928, sore throat, chill and temperature 
of 105° F. About tAventy years prcAdously he had had malaria, and since 
then had had occasional cliills. For three to five years he had been dysp- 
neic on walking a block. In the past 5'ear or two he had not felt “up to 
par.” On the first daj^ of his illness Dr. Cohen found an ulcerating lesion 
of the left tonsil, arrd considered it to be Vincent’s infection. Smears from 
the ulceration were, however, negative for the spirillEe and fusiform bacilli 
of Vincent’s angina. The temperature fluctuated, dropping to 99° F. on 
the second day of the illness, and rising to 102° to 103° F. thereafter. 
On NoA'^ember 18 jaundice was noted, and there was shght diarrhea. On 
NoA^ember 19 the patient was almost moribund and shghtly delirious. 
There was moderate jaundice. The fauces were entirel}’’ coA’^ered b}’’ a 
grajish-white, firmly adherent membrane, at the edge of Avhich could be 
seen a deeply red, slightly edematous zone. The Ijunph nodes at the 
angle of the right jaw and in the right cerAUcal area were moderatel}’’ swollen 
and slightly tender. Lungs and heart showed no abnormalities; the IDer 
and spleen could not be felt. Hemoglobin was SO per cent (’TallqA'ist) ; 
red blood cell count, 4,500,000 per c.mm.; wlute blood cell count, 100 to 
200 per c.mm. Onlj’^ 5 white blood cells could be found in counting tAAn 
blood-smear preparations; of these 5 cells 3 AA^ere Ijmiphocjdes and 2 Avere 
granular, cells, both metamyelocytes. Blood culture showed no groAAdh at 
seventy-two hours. On NoA'^ember 20 the patient lapsed into coma and 
died; autopsy was not obtained. 

This then was a fulminating case occurring in a man, aged forty- 
eight years, with marked throat lesions, jaundice, and almost 
complete lack of AA^hite blood cells. Death occurred in seAmn days 
from the beginning of the illness. 

Case III. — Seen by one of us (W. D.) with Drs. H. Morrison and P. 
Meltzer, of Boston, Mass., at the Beth Israel Hospital, Boston. R. K., 
a houseAAufe, aged fifty-nine years, became suddenly ill on February 2, 
1929, AAith sore throat and temperature of 104° F. In October, 1928, a 
cholecystectomj’’ for gaU stones was done at the Peter Bmt Brigham 
Hospital. At this tune sugar aaus found in the urine. She had apparently 
had diabetes for about ten years, but it had been mild. Since the opera- 
tion the patient had felt fairly AA'ell. On February 6 Dr. Meltzer found the 
patient A’^er}’^ ill, unable to sAvalloAV and her speech “thick.” Along the 
posterior pillars, and at the base of the left tonsil, extending as far as the 
lateral pharyngeal aa-uII, were seA^eral areas of superficial ulceration. On 
Febmary 7 the patient Avas admitted to the Beth Israel Hospital. Slic 
ju'escnted at this time the picture of marked sepsis, and was almost mori- 
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bund. She ivas given insulin. On Fcbruarj" S she was vciy cyanotic and 
coughed a great deal. There Avere signs of bronchopneumonia, chiefly in 
the right niidchest. On February 9, following marked puhnonary con- 
gestion, the patient died. Autopsy was not obtained. The laboratory 
data are gwen in the form of a chart: 

Case III.— R. K. 



Feb. 7. 

Feb. 8. 

Feb. 9. 

Hemoglobin (Tallqwst) 

... 85 



Red blood cells (millions) . 

. . . 4.1 


3.6 

White blood cells . 

. . . 2,900 

4,650 

4,500 

Neutrophils 

... 19 

25 


Mature .... 

. . . 1 

6 


"Band” .... 

... 14 

18 


“Young” .... 

... 3 



Myelocytes 

. . . 1 

1 


Ljunphocytes . . " . 

... 38 

26 


Small 

. . . 25 

13 


Large 

. . . 13 

13 


Monoc3d«s 

. . . 43 

49 


Ordinary .... 

... 41 

43 


Histiocytes 

. . . 2 

6 


Blood sugar .... 

. . 0.301 

0.179 


Blood nonprotein N 

. . . 0.044 

0.041 



To summarize: this was another fulminating case in a woman, 
aged fifty-nine years, who had had mild diabetes for ten years and a 
cholecystectomy only four months previously. Death, apparently 
due to bronchopneumonia, occurred in eight days after onset of 
illness. The white blood cell count was not extremely low^; in fact 
it rose before death (due to the coexisting pneumonia?). There ivas 
a very marked monocytosis. 

Case IV. — Seen by one of us (W. D.) with Dr. H. Rosenfield, of Boston, 
Mass., at the Beth Israel Hospital, Boston. E. M., a woman, aged 
forty-one years, became ill with what was diagnosed as influenza in Febm- 
ary, 1929, eight weeks before admission to the Beth Israel Hospital, on 
April 21, 1929. At onset of iUness she had a running nose and sore throat, 
and was treated by a laryngologist. During this time she complained of 
severe headache, which persisted to the time of admission to the hospital. 
On April 7 her knees became somewhat stiff and painful, but not swollen. 
On April 14 she had high fever. She developed severe headache and 
became mentally confused and unable to do her work as a real estate agent. 
She had had two abdominal operations for pelvic inflammation, the last 
operation taking place in 1924, at which time the uterus, tubes and the 
remaining ovary had been removed. Since the last operation she had had 
frequent abdominal pain, often felt debilitated and would frequently have 
fever. Examination on April 21, 1929, showed a rather thin woman, men- 
tally confused. There was sustained nystagmus both horizontally and 
vertically. The tonsils were small and no exudate or ulceration was present. 
The nasal septum was perforated. There was slight tenderness over the 
lower abdomen and in the right costovertebral area. Vaginal examination 
disclosed a high cervix, the uterus being absent. Rectal examination was 
negative. Examination of the fimdus ocuh was negative. 

She continued to have fever of 103° to 105° F. Qn April 23 Kemig’s 
sign was slightly positive bilaterally. Spinal fluid examination on this 
day gave negatwe results. On April 25 a transfusion of 500 cc. of citrated 
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blood was given and lloentgeu ray treatment over the tibiic was instituted. 
On April 26 bone marrow biopsy (sternum) showed complete absence of 
mj’^elocjdes and polymorphonuclear cells, although the red-cell-forming 
elements were normal and megakarjmcytes were present. Myeloblasts 
were present in increased numbers. On April 29 the patient was deaf and 
irrational. The transfusion wound showed signs of inflammation, and a 
thick grayish-white membrane appeared at the edges of the wound. On 
April 28 respirations rose to 40 per minute; there was slight icterus, the 
lungs showed congestion and the abdomen was distended. On April 29 
streptococci were isolated from an anaerobic blood culture. On April 30 
the left arm became extremely swollen; there was evidence of thrombosis 
of the veins; the transfusion wound was markedly tliickened and a hard 
white slough was present. On May 1 the patient died. Autopsy was not 
obtained. 

, The rest of the laboratory data is given in the form of a chart. 


Case IV.— E. M. 



Apr. 

22. 

Apr. 

23. 

Apr. 

25. 

Apr. 

27. 

Apr. 

2S. 

Apr. 

29. 

Apr. 

30. 

Hemoglobin 

78 






80 


Red blood cells (millions) . 

4.5 


.... 



3.8 


VPliite blood cells 

1700 

1200 

COO 

1850 

800 

850 

400 

Platelets 



316,000 



155,000 


Neutrophils 

49 

59 


12 


7 


Mature 


12 






“Band” 


39 






"Young” .... 


8 






Myelocytes .... 


— 






Lymphocytes .... 

SO 

38 

100 

88 


93 


Small ... 








Large 








Monocytes 

1 

1 







To summarize: This was an atypical case of agranulocytosis 
without angina in a woman, aged forty-one years, who had not felt 
■well for years. Headache was the outstanding symptom; the leuko- 
cyte count fell rapidly to 400 per c.mm., the granulocytes disappear- 
ing. A transfusion wound failed to heal, a thick whitish-gray ulcer- 
ating lesion appearing at its site. The patient died seventeen days 
after onset of severe symptoms and nine and a half weeks after 
onset of upper respiratory symptoms. Anaerobic blood cultures 
showed a growth of streptococci. Transfusion of blood and Roent- 
gen ray treatment over the long bones failed to help. 

Case V.— Edward G.,* a lawj'er, aged forty-three years, had always 
been well. On May 9, 1929, he complained of sore throat; his temperature 
was 102° F. On May 10 temperature was 103° F., and he complained of 
severe headache. The throat was red and congested. On May 11 there 
was difficult}'^ in breathing, and he was admitted to the Beth Israel Hospital. 
The patient was extremelj’’ restless and dyspneic, dj’-spnea being chiefly 
expiratorj'. The tlifoat was red and congested; over the tonsillar area was 

* "We are enabled to report this case through the courtesy of Drs. H. Morrison 
and L. Wolfson of Boston. 
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present a patchy, grayish membrane. The abdomen was distended and 
tjTnpardtic. Urine showed a strong trace of albumin with numerous red 
blood cells and granular casts. Hemoglobin was 70 per cent; the red blood 
cell count, 4,270,000 per c.mm.; white blood cell count, 880 per c.mm. 
Differential count of 20 white blood cells showed 1 poljunorphonuclear cell, 
7 lymphocytes and 12 monocytes. Transfusion of 500 cc. of blood was 
given, the white blood cell count rising to 3000 per c.mm. after transfusion. 
The next day the count was 1200 per c.mm. Blood culture showed no 
growth. The icterus index was 26, definitely elevated. The patient was 
now in extremis. A tracheotomy was performed for respiratory relief. 
On the afternoon of Ma}’’ 12 the temperature rose to 104° F., pulse to 130 
per minute, respirations to 40 per minute and the patient died. Autopsy 
was not obtained. 

This was, then, another fulminating case occurring in a previously 
healthy man, aged forty-three years, whose total illness lasted but 
three days and was characterized by high fever, sore throat, expira- 
tory dyspnea and an extremely low leukocyte count. 

Case VI.— A coppersmith,* aged forty-six years, developed sore throat 
and fever on August 13, 1929. Two years previously he had been rejected 
by a life insurance company because of hypertension and diabetes. Eight 
weeks before his illness began he had noticed a sore on his penis, and in 
four weeks a rash appeared over his entire body. A doctor found the blood 
Wassermann test positive, and gave the patient an injection into a buttock; 
this was followed by severe local reaction associated with pain and fever. 
He was then given three intravenous injections of arsphenamin. On 
August 12 a blotchy eruption appeared over most of the body. On August 
13 there was sore throat, malaise and temperature of 103.6° F. On August 
16 he became dehrious, and was admitted to the Beth Israel Hospital the 
following day. Examination disclosed an obese, markedly dyspneic man 
in general distress. He was moderately cyanosed and shghtly jarmdiced. 
Pulse was 140 and respirations 44 per minute. A fine macular erythema- 
tous rash was present over both legs and at the sides of the abdomen. 
In addition, numerous purpuric spots were present on the legs. A super- 
ficial abscess was seen over the right buttock; there was a shght amount of 
purulent material, but no induration could be made out. Ophthalmoscopic 
examination revealed a large, fresh circumscribed hemorrhage in the left 
fundus. Herpetic lesions were present on both bps. On the buccal mucous 
membrane and on the soft and hard palates there was a diffuse ulceration 
and desquamation of whitish necrotic mucosa. Both tonsils were swollen 
and red, their surfaces ulcerated, a necrotic whitish membrane being 
present; the tonsiUar pillars were also involved. The signs of pulmonary 
consolidation were present at the base of the right lung. Urine showed a 
shght trace of albumin and numerous fine, brown granular and cellular 
casts. Hemoglobin was 65 per cent (Tallqvist); red blood cell count, 
3,680,000 per c.mm.; wliite blood cell count, 1100 per c.mm. Differential 
count of 100 white blood cells showed no granular cells whatever; lympho- 
cytes, 92 per cent; monocytes, 8 per cent. Platelets were abundant on 
smear. 

On the evening of admission auricular fibrillation was noted; cyanosis 
became extreme. A Roentgen ray of the lungs showed probable broncho- 
pneumonia. Blood nonproteiu nitrogen was 88 mg. per 100 cc. Blood 

* We arc enabled to report this c.ase through the co\irtcsy of Dr. Bernard Appel of 
Boston. 
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culture showed a growth of pneumococcus Type IV. Blood Wassermann 
reaction was positive. On August 18 the patient died. A blood smear 
taken a half hour before death showed fairly numerous white blood cells 
(estimated white blood cell count, 4000 to 5000 per c.mm.). The cells were 
all lymphocytes, most of them large. About 10 per cent were in all prob- 
ability lymphoblasts; these were large; the nucleus finely reticulated and 
containing 1 to 3 nucleoli. Autopsj'’ was not obtained. 

In brief, this Avas a case of agranulocytosis in a man, aged forty- 
six years, who deA^eloped sore throat and high fever after four anti- 
luetic treatments for secondary sj^ihilis. In addition to the ulcerat- 
ing lesions of agranulocytosis present in the throat, there Avas a 
macular rash, as aa^cII as a purpuric eruption. The latter Avas con- 
sidered to be toxic in nature since the platelets Avere abundant. 
There Avas slight icterus and a Tj^oe IV pneumococcus broncho- 
pneumonia. Just before death large numbers of early lymphocytes 
appeared in the peripheral blood. 

Case VII.— Seen by one of us (W. D.) with Drs. H. J. Inglis, of Boston, 
and S. W. Cornish, of EA’^erett, Mass. A woman, aged forty-eight years, 
took to bed on December 8, 1929, because of extreme fatigue and wealcness. 
For j'^ears she had been subject to attacks of bronchitis and asthma, but 
had been free from attacks in the past year. She had had frequent attacks 
of tonsillitis. Her two children had been delivered by Cesarean section. 
In the past j’^ear her menstrual flow had been irregular, at times scanty, 
at times profuse. Since the end of November, 1929, she had felt tired 
and without ambition, so that finally on December 8 she took to' bed. 
She felt “dry” all OA^er the body, particularly in the mouth, and drank large 
quantities of water without relief to her thirst; her appetite was poor. 
She developed running nose and what was considered to be sinusitis. 
On December 10 she complained of severe burning sore throat and a sore 
mouth. On the folloAving day a membrane was noted on one tonsil and 
then on the other. Two throat cultures Avere negatiA’^e for diphtheria bacilli ; 
in spite of tliis she was given diphtheria antitoxin. Weakness increased; 
temperature fluctuated between 101° and 102° F. There was at times slight 
delirium. She was seen in the morning of December 24 by Dr. Inglis, who 
made the diagnosis of agranulocytosis; white blood cell count taken bj’’ 
him was 2400 per c.mm.; differential count of the white blood cells shoAved 
poljunorphonuclear cells, 20 per cent, and IjTnphocjdes, 80 per cent. 
Examination on the eA'^ening of December 24 revealed a haggard-looking 
woman Ijdng fiat in bed. She was in A^ery poor condition and seemed 
moribund. There was a marked odor to the breath as though of putre- 
faction. Tracheal r^es were heard. Temperature was 103° F.; pulse, 
120; respirations, 30 per minute. SeAmral areas on the buccal mucous 
membranes were covered Avith a grayish-wliite membrane; the smaller 
ones resembling bits of curdled milk. Several small areas of ulceration 
and membrane formation were present on the gums and a few on the 
anterior portion of the tongue. The tonsils were enlarged and reddened; 
on each of them Avas seen a tliick, grajdsli-white, firmly adherent membrane. 
A few slightlj^ enlarged cerAucal Ijunph nodes were felt. The liver was 
Ijalpable two fingers’ below the right costal margin; the spleen could not 
be felt. Tlie skin vras inelastic; there AA-as no icterus and no petechial 
spots were present. 

On December 25, the next morning, the patient Avas removed to the 
LaAATcnce jMcmorial Hospital, Aledford, Mass., AA'here she was gh'en a 
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transfusion of 500 cc. of whole blood by Dr. A. IQmpton, and 10 cc. of whole 
milk intramuscularly, as well as 500 cc. of salt solution subpectorally and 
10 per cent glucose solution by rectum. Temperature fluctuated between 
100 ° and 102 ° F. On December 26 the patient was much brighter, though 
her temperature was higher; she was again given 10 cc. of whole milk 
intramuscularly. There was from then on continued improvement. The 
temperature fell gradually to normal by January 1, 1930, and the throat 
and mouth lesions gradually healed. The last lesion to heal was a large 
ulceration on one side of the nasal septum. She was discharged home well 
on January 12, 1930. The laboratory data are given in the form of a 
chart; 



Case VII.— Mbs. W. S. T. 





Dec. Dec. Dec. 

Dec. 

Jan. 

Jan. 


24. 25. 27. 

29. 

1. 

4. 

Hemoglobin 

70 




Red blood cells (millions) 

4.2 




White blood cells 

1,500 10,000 8,000 

7,600 



Platelets .... 

340,000 




Neutrophils (per cent) 

1 22 

43.2 

38 

50 

Mature 

2 

8.8 

22 

41.5 

"Band” . . . 

16 

32.4 

16 

8.5 

"Young” 

4 

1.2 



Myelocytes 

1 - 

0.8 



Lymphocytes (per cent) 

99 50 

45.2 

40.5 

35.5 

Small .... 

68 21 

10.4 

40.5 


Large .... 

31 29 

28.0 



Plasma .... 


6.8 



Monocytes (per cent) . 

28 

11.6 

21.6 

14.5 

Ordinary 

19 

10.4 

21.5 


Histiocytes 

9 

1.2 

— 


This is then a case of agranulocytosis in a 

woman, 

aged forty- 


eight years, who had never been robust. After two weeks of weak- 
ness and thirst, she developed a nasal discharge and a sore throat 
with temperature of 102° F. A membrane appeared over the tonsils, 
gums and buccal mucosa. The patient became delirious and mori- 
bund. Granulocytes disappeared almost entirely from the circula- 
tion. A blood transfusion was given; before this, however, the white 
blood cell count was said to have risen from 1600 to 10,000 per 
c.mm. Unfortunately blood smears were not taken. The rise in 
white blood cell count was apparently due (1) to an outpouring of 
immature bone-marrow’^ cells, and (2) to a very marked increase 
both in lymphocytes and monocytes. Histiocytes w'^ere seen during 
this stage. Continued clinical improvement, associated with rise 
in polymorphonuclear count took place, so that the patient was 
discharged well, about five weeks after onset of her acute illness. 

Case VIII.* — S. W., a baby aged sixteen months, became ill on 
February 26, 1930, with fever, listlessness and cough. At five months 
and at eight months she had been ill with discharging ears. At one year 
she weighed but 16 pounds. On February 27 the temperature was 102° F. 
On March 2 she was admitted to the Beth Israel Hospital. She was 
quite “toxic” and prostrated. Both ear drums were reddened. The lips 

* This case is reported tlirougli tlio courtesy of Dr. Max Tennis of Boston. 
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were slightly cj’^anotic. The pliarjoix was intensely reddened, as were the 
tonsils, but no membrane was present either on the fauces or on the buccal 
mucosa. A few medium and coarse crepitant rales were heard over both 
upper chests. The diagnosis of acute upper respiratorj’^ infection, acute 
bronchitis and questionable bronchopneumonia was made. White blood cell 
count was 5,500 per c.mm. and not 1 granulocyte could be found on smear. 
Roentgen ray of the chest on March 3 showed the markings in both upper 
lobes_ exaggerated and the hilus regions considerably increased in width and 
density. The findings were said to be consistent with an acute bronchitis. 
On March 6 dullness at the base of the right lung was noted with broncho- 
vesicular breattog and coarse crepitant rales. On March 7 there was a 
purulent secretion from the right ear. The child was extremely ill from 
March 2 to March 5, but on March 6 there was shght improvement; on 
March 7 marked improvement. She was happy and smiling on March 9. 
The temperature for the first three days in the hospital ranged from 103° 
to 105° F.; on March 7 it reached normal and, except for slight evening 
rises, remained at normal from that time on. 

The blood picture was an extremely interesting and unusual one. There 
was at first complete agranulocytosis; the lymphocytes were normal in 
absolute number, but there was a marked mono- and liistiocytosis. The 
histiocytes were tj^pical, and were checked by supra^^tal staining in a hot 
box. After this marked monocytosis there was an intense lymphocytosis 
followed by gradual increase in the granulocytes. At first the polymorpho- 
nuclear cells seen were almost entirely metamyelocytes or myelocytes — 
as recovery advanced, the matme forms gradually increased in number. 
This is brought out in the appended chart. 

Case VIH.— S. W. 


! Mar. 

1 2. 

Mar. 

3. 

Mar. 

Mar. 

6. 

Mar. 

7. 

Mar. 

8. 

Mar. 

9. 

Mar. 

11. 

Red blood cells 

5,100,000 






5,300,000 


VTiite blood colls . 

5,500 

5,500 

12,000 

10,000 

18,000 

18;300 

15,000 

15,000 

Neutrophils per cent . 

0 

1 

8.8 

6.5 

25.0 

30 

45.5 

50.5 

Mature 


— 

1.2 

1.0 

19,5 


36.5 

51.5 

“Band” forms 


1 

5.6 

5.5 

4.5 

. . • » 

5.0 

5.0 

"YounR” forms . 


— 

1.2 

“ 

0.0 

.... 

4.5 

0.0 

Myelocytes . 


— 

0.8 


1.0 


0.5 

0.0 

Lymphocytes per cent . 

57'.d 

05.5 

60.4 

82.5 

53.0 

SAO 

40.5 

31.5 

Small .... 

30,5 

45.5 

39.6 

65.5 

41.0 


31.5 


Large .... 

23.0 

18.0 

16.8 

15.5 

14.0 


8.0 


Plasma 

3.5 

2.0 

3.2 

0,0 

.... 


1.0 


Lymphoblasts 


1.0 

0.8 

1.5 





Monocytes per cent 

43 '.6 

33.5 

30.4 

10.0 

17.5 

7.0 

12.0 

10.0 

Ordinary . 

24 

18.5 

29.6 


. 17.0 


11.0 

9.0 

Histiocytes 

19 

15.0 

0.8 

, — 

0.5 


1.0 

1.0 

Eosinophils 

0 

0 

0 

1.5 

2.5 

'i!6 

1.0 

1.5 

Basophils .... 

0 

0 

0.4 



1.0 

1.0 

0.5 


Case IX. — A boy, aged two years and four months, was admitted to the 
Beth Israel Hospital on March 14, 1930. Family and past liistory were 
not significant. Three months previously the right ear drum had been 
lanced because of otitis media. Convalescence had_ been uneventful until 
two weeks before admission, when aural paracentesis again became neces- 
sary. At this time the child became feverish and developed enlarged 
maxillarj’- and cervical glands on the affected side. He had been becoming 
increasingly pale, .weak and inactive during the three months of illness. 
Examination on admission showed a very' restless, very pale boy. There 
was a tliin mucoid discharge from his right ear. ff’hc tonsils were enlarged 
and ra"‘'ed The spleen, which was soft, was felt almost to the pelvic 
brim "The liver edge was just palpable. The submaxillary and supra- 
clavicular Ijnnph nodes were moderately enlarged. The skin showed 
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numerous petechite and a few ecclijunotic areas. The temperature was 
104.5° F. Urine, stool, blood Wassermann reaction, tuberculin test and 
blood cultures were all negative. The hematologic findings are given in 
the following table: 


Case IX. 



March 14. 

Marcli 

15 . 

March IG. 

March 17 . 

Transfusion. 

March 18, March 19. 

Hemoglobin . 

50 

38 

25 

21 

40 


Red blood cells 







(millions) . 

1.91 

1.77 

1.58 

1.41 

3.55 

2.05 

Platelets . 



39,000 




White blood cells 

3, GOO 

0,800 

3,200 

3,000 

2,000 

2,500 

Neutrophils . 



20 

12 



Mature . 



6 

2 



“Band” . . 



14 

7 



“Young” . 



5 

— 



Myelocytes 

. . , . 


2 

3 



Lymphocytes 

.... 


74 

88 

. 


Monocytes 


•• 


1 




_ The child was extremely ill. On March 18 transfusion of 200 cc. of 
citrated blood was given. This had no effect on the illness and the child 
rapidly became moribund. On the night before death almost every trau- 
matized area was markedly ecchjnnotic. These areas became almost 
black and markedly edematous; some of them oozed serum. On March 
20, 1930, the child died. 

Postmortem exaltation showed slight jaundice. Many enlarged 
edematous mesenteric lymph nodes were seen. The right pleural cavity 
showed 70 cc. of flifid. The spleen was much enlarged (120 gm.), firm and 
its markings almost entirely obhterated. Peyer’s patches were consider- 
ably enlarged. Numerous petechise were present throughout the viscera. 
The tonsils were necrotic and gangrenous. Microscopic examination dis- 
closed hemorrhages into various organs. The stellate cells of the liver were 
exceetgly prominent and apparently hypertrophied; several of them 
contained phagocytized material. The spleen showed hypertrophy of the 
reticuloendothelial cells. 

marrow showed: (1) Patchy destruction, with a good deal of 
cellular debris; a few scattered groups of normoblasts and myelocytes were 
seen. (2) Extreme swelling of the reticuloendothelial cells which appeared 
at times to contain phagocytized material, particularly bacteria. (3) An 
mcrease in myeloblasts. Megakaryocytes were rarely seen. 

This was then an atypical case of agranulocytosis in a young 
child w^ho suffered from long continued sepsis. Toward the end 
there was an almost complete aplasia of the bone marrow. The 
postmortem findings were distinguished by hypertrophy of the 
reticulo-endothelial cells, particularly in the liver and bone marrow. 

Symptoms. Age. Aside from the patient, who was 
y-mme years of aged and the 2 infants, the others were in the fourth 
ecade of life; frorn forty-one to forty-eight years of age. Malignant 
neutropenia in children is rather rare, and has to our knowledge 
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not previously been rejiorted in infants under two years of age. 
Schwartz,^ in 1904, observed a child of nine years wlio died, pre- 
sumably of general sepsis, after a leukocyte count of 600 per c.min. 
Other cases have been reported by Bantz,’' Tokue and Yasuinoto,® 
Dwyer and Helwig,^ von Haken,*® Dufourt,“ Chistoff,^^ Weiss,i=* 
and Dodd and Wilkinsond'* Our 2 cases in infants are apparently 
the twelfth and thirteenth cases in children under ten .years of age. 

Se.v. In our series of 9 cases, 5 were in females and 4 in males. 
Most writers agree that the disease is seen more frequently in 
women, Hueper^® finding a ratio of 3.5 women to 1 man. 

Previous Health. In 8 of these patients, there was the same 
history of weakness or lack of vitalitj^ for a varying period before 
onset of the present condition. Thus, in Case I, there had been 
debility for years, and weakness for three months; in Case II, the 
patient had not felt “up to par” for about a year; in Case III, 
diabetes had been known to exist for some ten years, and weakness 
had been present since cholecystectomy four months previously; 
in Case IV, there had been lack of energy for years; in Case VI, 
hypertension and diabetes had been present for at least two years; 
in Case VII, the patient had never been robust and had had asthma 
for years; in Case ^TII, the child was decidedly underweight, and 
had had frequent colds and aural infections; in Case IX, frequent 
colds and aural infections had also been present for several months. 
On the other hand, in Case V, the patient had always been well 
and had been active physically and mentally until onset of his 
illness. This tendency for agranulocytosis to occur in debilitated 
persons has been brought out by several authors. 

Onset in these cases was usually with fever, chill and sore throat. 
The high fever and marked prostration was at times out of all 
proportion to the very few physical signs. In Case I, there was 
onset vdth pain in the region of the anus; in Case IV, influenzal 
symptoms appeared at first; in Case VII, there was marked weakness 
and thirst. The course was tjqiically rapid, but was gradual in 
I and IV. In Case I, there was long continued fever and weakness; 
in Case IV, there was headache, rveakness, delirium and fever. 
The tjqiical anginal picture was present in 5 of the 8 cases (II, III, 
V, VI, VII). Case I, showed anal ulceration, and Case IV no 
ulceration on mucous membrane, except that which developed at 
the site of the transfusion wound. Membrane, if present, was 
always seen on the tonsils; in addition, the buccal mucous membrane, 
soft and hard palates, gums and tongue were frequently involved. 
Jaundice was present in 4 of the 8 cases. Case III was complicated 
by diabetes and slight acidosis; Case IV by the symptoms of head- 
ache, delirium and questionable meningitic signs; Case VI by dia- 
betes, sjTDhilis, antiluetic treatment and bronchopneumonia. The 
diagnosis was easy in the tjqjical cases, but the long-continued fever 
with anal symptoms in Case I was puzzling, as was the absence of 
localizing signs and continued fever in Case IV. The disease lasted 
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from three days to three months, hut 4 of the cases lived for less than 
ten days after onset. Autopsy was obtained only in Cases I and IX. 

Laboratory Data. White Blood Cells. The outstanding labora- 
tory finding in this disease is, of course, the marked leukopenia. 
In a severe case with angina, this may be so low as to be practically 
uncountable (See Case II). In the mild case with relatively slow 
course, the white blood cell count may at onset be quite normal 
(6000 to 7000 per c.mm.) but may gradually fall to 1000 per c.mm. 
or thereabouts. Complete studies on the changing differential 
counts of the white blood cells have been made in but relatively 
few of the reports recorded in the literature, chiefiy, it is presumed 
because of the rapid course of the disease, and second, because of 
the extreme leukopenia which makes finding of the cells difficult. 
The opportunity for careful study of the differential blood picture 
was offered in Case IV, which was relatively slow in course; in Case 
VII, in which the recovery phase was fairly well studied; and in 
Case VIII, in which the recovery phase could be closely followed. 
In Case IV, the gradual disappearance of granulocytes, most of 
which were immature forms, could be followed. This observation 
is interesting in that several authors have pointed out that no 
immature forms are seen in agranulocytosis. 

Immature forms of polymorphonuclear cells were also seen in 
Cases I (myeloblasts). III, VII, VIII and IX. A terminal rise in 
immature polymorphonuclear cells has been commented upon by 
Krumbhaar^® who, observing this phenomenon in fatal cases of 
mustard-gas poisoning associated with marked leukopenia, called 
it a “myelocyte crisis.” This is reminiscent of Schilling’s “degenera- 
tive” type of polymorphonuclear response,® in which although 
immature polymorphonuclears are numerous the total white blood 
cell count becomes gradually diminished. This was due. Schilling 
felt, to a degeneration of the marrow by toxins or bacteria them- 
selves. Its mechanism may be explained thus: (1) The toxic or 
infectious agent destroys most of the granulocyte-forming tissue in 
the marrow; (2) the remaining granulocytes, however immature 
they may be, gradually or suddenly appear in the blood stream 
until finally the available stock or granulocytes becomes totally 
exliausted. Schilling felt that this idea of a “degenerative shift” 
was a theoretical conception as yet unsupported by experimental 
proof; recent experiments on the production of agranulocytosis by 
Fried and the senior author®® have gone far toward proAung the 
correctness of this conception. The reverse of this “degenerative” 
process was seen in the recovery phase as in Cases VII and VIII, 
in which, after almost complete disappearance of granulocytes, 
there was suddenly a marked outpouring of immature polymorpho- 
nuclear cells, as well as of histiomonocytes. 

The lymphocytes and monocytes may at first be present in their 
normal absolute numbers, the entire drop in leukoc^e count being 
due to disappearance of granulocytes. As the disease progresses 
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and becomes more and more severe, tliere ajipear to lie, not only 
depression of the granuloeytic tissue, but marked depression in 
IjTuphoid and reticuloendothelial tissue as well, so that the absolute 
numbers of lymphocytes and monocytes become mueh redueed. 
At times, however, as in Case VI, there was a terminal rise in white 
blood cells A\duch was found to be due to an outpouring of early 
lymphocytes. The marked reduction in lymphocytes is at times 
quite striking. Its mechanism is obscure. It is well known that 
there is a relative and absolute diminution in lymphocytes, often 
of striking degree at the inception of many aeute infections. If the 
infection becomes very severe, lymphoeytes tend to disappear from 
the differential count; if the infection becomes lessened, lympho- 
cytes increase. The severity of the infeetion or toxemia causing 
agranulocytosis may be responsible for the inhibition of the lymphoid 
tissue, or it is possible that an actual destruction of this tissue as 
well as of the bone marrow may be present. This would eause not 
only neutropenia, but lymphocytopenia as well. Regarding the 
monocytes, in Case VII, assoeiated with a sudden reversal of count, 
the monoeyte percentage rose from zero to 28, several of the mono- 
cjdes being definitely immature and several being typical histio- 
cytes. In Case VIII, there was a mono- and histioeytosis with a 
fairly high total leukoeyte count when the patient was first seen. 
In Cases III and V, the monocytes at first outnumbered the lympho- 
cytes, and in each case histiocytes were seen. This monocytosis 
has been commented upon by several obsen’^ers and is apparently 
due to marked proliferation of the reticulo-endothelial system, par- 
ticularly in the spleen. 

Red Blood Celk. The red blood cell count is only slightly affected 
in this disease. If, however, the illness lasts more than the usual 
ten days, the red blood cell count may fall to fairly low limits. In 
Case I, in which the erythrocyte count became very low, aplastic 
anemia was simulated; this case, to be sure, was atjqjical. In the 
ordinary case, however, the color index is less than one and the 
blood findings are those of a secondary anemia, the red blood cells 
being more or less achromic and their average diameter less than 
7 micra. The achromia, low color index and small average red 
blood cell size serve to differentiate the case from one of primary 
aplastic anemia. 

The hemoglobin and red blood cell counts in the above cases 
follow: 



HemoRlobin. 

Case 1 . 

.... 00-17 (.S) 

Case 2 . 

. . . 80 (T) 

Case 3 . . 

. . . . 85 (T) 

Case 4 . 

78 (S) 

Case 5 . . 

. . . . 70 (T) 

Case 0 . 

. . . . 05 (T) 

Case 7 . 

. . . . 70 (T) 

Case 8 . 

. . . . 65 (T) 

Case 9 . 

. . . . 50-21 (S) 


Red blood cell counts. 

3.235.000 to 850,000 

4.500.000 

4.100.000 to 3,000,000 

4.400.000 to 3,800,000 

4.270.000 

3.080.000 

4.330.000 

5.100.000 

1.910.000 to 1,410,000 
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The Blood Blatelets. There has been some discussion as to the 
numbers of platelets in this condition. Most authors are agreed 
as to the normal or increased numbers of blood platelets present. 
(Stocke^^) The abundance of platelets serves as an important 
point of differentiation from aplastic anemia due to benzol or from 
unknown causes. This point has been brought out by one of us 
recently.^® The differentiation from benzol aplastic anemia may 
at times prove important from a medicolegal aspect. Is the extreme 
leukopenia due to benzol or to the unknown toxic or infectious 
agent causing agranulocytosis? As with the red blood cell count, 
the count of the blood platelets becomes reduced if the disease is 
of fairly long duration and the bone marrow becomes more or less 
aplastic, but ordinarily the patient dies before this eventuality 
occurs. Counts or estimations of the blood platelets in the above 
cases are as follows; (it is of course recognized that the number 
appearing on a smear do not afford a very reliable basis for 
evaluation.) 


Case 1 
Case 2 
Case 3 

Case 4 

Case 5 
Case 6 
Case 7 
Case 8 
Case 9 


f April 25 
\ April 29 


100.000 per o.min. 
Abundant on smear. 
Abundant on smear. 

316.000 per o.mm. 

155.000 per c.mm. 
Abundant on smear. 
Abundant on smear. 

378.000 per c.mm. 
Abundant on smear. 

39.000 per c.mm. 


Blood Culhires. In the 9 cases reported here, blood cultures 
were done in 6; in 4 of these, there was no growth. In Case IV, 
there was a growth of streptococcus which occurred under anaerobic 
conditions; blood, however, taken from the patient on the following 
day and injected into rabbits and guinea-pigs failed to produce any 
clinical or hematologic changes. A mouse injected intraperitoneally 
with a culture of the anaerobic streptococcus died in nineteen days. 
Postmortem examination showed general peritonitis. Spleen 
emulsion from this mouse injected into another failed to produce 
any disease and the animal was alive and well for at least two months 
after the injection. 

In Case VI, there was a groAvth of pneumococcus, but this was 
undoubtedly due to the fact that a pneumococcus pneumonia was 
present in addition to the agranulocytic process. 

Positive blood cultures have been reported by several observers 
and the organisms found have been ascribed by some to be the cause 
of the agranulocytosis. Several authors have described the finding 
of Bacillus pyocyaneus m cultures of the blood.^S’-o-i Injection 
of this organism into animals has at times caused some disappear- 
ance of granulocytes. The opinion that the organisms found were 
the cause of the disease does not, hoivever, seem well substantiated. 
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It may well be that tliese organisms are secondary invaders, growing 
profusel 3 ^in a system devoid of leukocytes. 

Urine. In 2 of the cases, sugar was found in tire urine, but in 
these 2 cases diabetes bad been known to be present for some time. 
Albumen and granular casts in varjdng amounts were found in 4 
of the 5 cases in which the urine was examined. This finding, due 
apparently to acute toxic or bacterial involvement of the kidnej^s 
has been commented upon by several observers.”^--" 

Bo7ie Marrow Biopsies. These are important in enabling us to 
study the mechanism of the agranulocytosis while the patient is 
still alive. Furthermore, the fresh bone-marrow biopsy is immeasur- 
ably superior to the autopsy specimen, even if postmortem examina- 
tion is done within a few hours after death. Biopsy of the sternal 
bone marrow is the method par excellence for the exact differentia- 
tion between agranulocytosis and certain cases of aplastic anemia, 
and acute lymphatic or monocjd;ic leukemia, since this bone 
tends to maintain “red” marrow more frequently than the long 
bones. 

Biopsies of the sternal bone marrow were done in 2 cases by the 
method of Seyfarth.-^ In Case I, the bone-marrow examination 
failed to disclose anything abnormal; in Case IV, the findings were 
striking, and similar to those which have been described by Still- 
man,2^ Zadek,^® and Schultz and Jacobovdtz.-® In this case, biopsy 
was performed when the white blood cell count was 600 per c.mm. 
Bone-marrow smears showed many erythroblastic cells (normoblasts, 
erythroblasts and an occasional megaloblast), occasional mega- 
karyocytes, but complete absence of both myelocytes and poly- 
morphonuclear cells. Typical myeloblasts (fairly large cells 10 to 12 
micra in diameter, with ultramarine blue cytoplasm showing as a 
rim about a very large oval-shaped nucleus, which contained from 
1 to 4 nucleoli) were seen as the only representatives of white-blood- 
cell-forming elements. Sections showed the majority of the cells 
to be myeloblasts, the normoblasts being present in good numbers. 
Several of the myeloblasts were seen in mitosis. These findings 
served to explain the almost complete absence of granulocytes from 
the blood stream. 

Diagnosis. The diagnosis of agranulocytosis in the tjqiical case 
is now fairly easy, since the symptom complex has become fairly 
well known. The sudden appearance of a sore throat in a middle- 
aged, usually debilitated person, accompanied by chill and high 
fever, ulceration and then membrane formation in the throat and 
on the buccal mucous membrane should lead one to suspect agranu- 
locytosis. This is especially tine when the fever and toxemic 
symptoms seem out of all proportion to the small amount of ulcera- 
tion or membrane formation in the throat. Acute follicular ton- 
sillitis, streptococcic sore throat, Vincent’s angina and diphtheria 
are to be differentiated by appropriate clinical means. The routine 



DAilESHEKj IN gale; AGRANULOCYTOSIS 


517 


perforiBcince of a. wliite blood cell count in at least the suspected 
cases would of course establish the diagnosis more frequently than 
is done today. None of the above-mentioned disorders^ cause 
leukopenia except possibly in the rare case of streptococcic sore 
throat with streptococcus hemolyticus septicemia. In the latter 
condition, the white blood cell count may very rarely be reduced to 
4000 or 5000, but the differential count of the white blood cells 
shows usually at least 85 per cent of polymorphonuclear cells. 

The diagnosis in the case without angina, but associated only 
with fever of more or less long duration and with but few clinical 
signs is more difficult. Here again, if the rule is made of following 
along each case of continued fever with frequent counts of the white 
blood cells and their relative proportions, the diagnosis becomes 
relatively simple. There are to be sure other conditions in which 
the white blood cell count is lowered and continued fever is present. 
Typhoid fever and influenza cause neutropenia, but the white 
blood cell count rarely becomes less than 4000 per c.mm.; there are, 
furthermore, at least 25 per cent of polymorphonuclear cells almost 
constantly present; blood and stool cultures and Widal test estab- 
lish the diagnosis in the suspected cases of typhoid fever. General- 
ized rapidly advancing tuberculosis may at times be associated with 
a marked leukopenia. In a case observed by one of us recently, 
white blood cell count fell to 3000 per c.mm.; however, the poly- 
morphonuclear cells— mostly immature forms— ranged from 90 
to 99 per cent of the total number. Pneumonia, severe streptococcic 
infections with septicemia may at times cause leukopenia, rarely 
below 6000 and always associated with a marked preponderance 
of polymorphonuclear cells. Lymphoblastoma (whether of the 
lymphosarcoma of Hodgkin’s type) has been seen by us recently 
in 2 cases to cause leukopenia with reduction in polymorphonuclear 
cells; in these cases, however, the rest of the clinical course served 
to make the diagnosis of lymphoblastoma the probable one, to be 
confirmed later by either operative or biopsy findings. 

Objection may be made that when the diagnosis of agranulo- 
cytosis is made in a doubtful case, it is simply on the basis of a low 
leukocyte count and absence of granulocytes and not on the pres- 
ence of a clear-cut disease entity. The same objection may be made, 
however, for cases of acute leukemia in which the diagnosis is made 
on the presence of a high white blood cell count and very unusual 
differential count. ^ As a matter of fact, it is sometimes difficult 
to differentiate clinically between the two conditions, providing 
that the leukemia is of the “aleukemic” variety. Low white blood 
cell counts, common enough in the chronic cases, are rather rare 
in the acute varieties, whether myelogenous, lymphatic or monocytic. 
Neutrophilic leukopenia in the leukemias is thought to be due to 
overcroAvding of the bone marroAV with the leukemic cells. There is, 
therefore, rapidly advancing anemia and bleeding due to destruc- 
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tion of blood-platelet-forming tissue. Bleeding in agranulocytosis 
is rare, since the blood platelets are (except in the 'very long-standing 
case) not reduced; anemia, too, is usually slight. However, as 
Blumer-'^ has brought out, the differential diagnosis between acute 
leukopenic lymphatic leukemia and agranulocytosis may be so 
difficult as to be well-nigh impossible. Bone-marrow biopsy will 
settle the diagnosis in the doubtful case; in lymphatic leukemia 
there is a tremendous crowding of the marrow with lymphoid cells 
whereas in agranulocytosis, the white cells are conspicuously 
reduced, only some myeloblasts being present. This was brought 
out in a case recently seen at the Beth Israel Hospital in which the 
clinical as well as the blood picture was consistent either with agranu- 
locytosis, or acute leukemia. Sternal bone-marrow biopsy disclosed 
large numbers of myeloblasts and histioejftes. 

Aplastic anemia may at times be difficult to differentiate from 
agranulocytosis. However, in the former disease, there is aplasia 
of the bone marrow as a whole, resulting in a yellow marrow which 
is completely barren of red cells, white cells and megakaryocytes. 
This brings about a blood picture characterized (1) by rapidly 
advancing anemia usually of the hyperchromic type; (2) by leuko- 
penia with disappearance of granulocytes, and (3) by marked 
reduction in blood platelets resulting in hemorrhages of more or less 
marked severity. In agranulocytosis, on the other hand, the marrow 
is unaffected except in its white-cell-forming elements. This results 
in a marked leukopenia with disappearance of granulocytes, but 
with only a very slight anemia (which is of the achromic type), and 
without reduction in blood platelets. As noted above, the platelets 
are usually abundant in the disease, and there is no tendency to a 
hemorrhagic diathesis. To be sure, if the disease lasts longer than 
the ordinary week to ten days, rather marked anemia and moderate 
reduction in the number of blood platelets ensue. The anemia, 
however, always remains “secondary:” the cells show achromia and 
microcytosis. 

The differential diagnosis between aplastic anemia and agranulo- 
cytosis may at times be important from a medicolegal or industrial 
standpoint. Has a worker in a factory which uses benzol, agranulo- 
cytosis, or has he benzol poisoning? Bone marrow biopsy may at 
times be resorted to; in aplastic anemia the sternal marrow is yellow, 
and completely or incompletely devoid of the three marrow elements: 
red cells, white cells and megakaryocytes; in agranulocytosis, the 
sternal marrow is red and normal in red cell and platelet-forming 
elements, but deficient in granulocytes. To summarize, aplastic 
anemia gives a hyperchromic (high color index) anemia with marked 
reduction in platelets as well as in white cells; agranulocytosis gives 
a hypochromic (“secondary”) anemia witli (usually) abundant 
platelets. 

The diagnosis, then, of agranulocytosis with angina is a more or 
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less simple one. The cases of agranulocytosis ivitliout angina niaj 
simulate any febrile disorder associated with a leukopenia and may 
at times be difficult to separate from such blood dyscrasias as 
aplastic anemia, aleukemic leukemia and lymphoblastoma. 

Prognosis and Treatment. At least 90 per cent of the reported 
cases of malignant neutropenia have proved fatal. Cases with 
recovery have been reported by several authors. In most cases, 
recovery has been ascribed to the modes of treatment instituted. 
Thus, Friedemann^® reports 4 cases which recovered after Roentgen 
ray treatment had been given over the long bones; Wyatt®® 1 case 
which recovered after surgical drainage of multiple abscesses; 
Paroulak®° 1 case with recovery after repeated transfusions; Call, 
Gray and Hodges®^ 1 case benefited by Roentgen radiation. Other 
suggested methods of treatment have been arsenical compounds, 
antistreptococcic serum, foreign protein such as whole milk, and 
alcoholic gargles. 

In our group of 9 cases, 2 recovered— Cases Vll and VIII. In 
Case VIII there was no question as to the spontaneous recovery; 
in Case VII, it would seem that the transfusion and repeated injec- 
tions of whole milk into the buttocks were beneficial. However, in 
the latter case, the rise in leukocyte count to 10,000 per c.mm. 
before transfusion would be more consistent with a spontaneous 
recovery than with one caused by the method of treatment used. 

It is our belief at the present time, that recoveries, if they occur, 
are spontaneous. Recoveries are to be expected, not in those ful- 
minating cases with the typical anginal picture and drop in leuko- 
cyte count to a few hundred per cubic millimeters, but rather in 
those cases, which are more prolonged and milder. It is in these 
cases, apparently, that the reticulo-endothelial and lymphoid 
tissues are able to respond and tide the system over until the bone 
marrow can recover. Rational methods of therapy are repeated 
transfusions which add necessary polymorphonuclear cells until 
spontaneous recovery can take place, if it will; and foreign protein 
therapy which may act by stimulating the reticulo-endothelial 
tissue. There may be some rationale in roentgen radiation over the 
long bones in an attempt to stimulate a yellow, inactive marrow 
to become red and active. 

Theories as to Pathogenesis. Numerous theories have been ad- 
vanced to explain the disease (or symptom complex) of agranulo- 
cytosis. What is indeed most puzzling is the almost complete lack 
of reported cases before Schultz’s^ observations. Most authors 
are agreed that the blood picture is due to a marked effect on the 
myeloid cells by a septic or toxic process. What this process may 
be is as yet unknown. No specific organism has as yet been isolated, 
though several authors, finding the bacillus of pyocyaneus present, 
feel that this organism is the cause of the disease. Whatever the 
organism or organisms may be, it behaves differently from those 
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l)acteria causing ordinary septic processes. It seems useless to 
conjecture as to wliether the patient witli agranulocjdosis lias had 
a \mlnerable or -weakened hematopoietic system before onset of the 
disease. In a complete study of the literature, Stocke^^ concludes 
that there are imperceptible transitions from pure or tjqiical agran- 
ulocytosis to the usual course of sepsis with rather an unusual type 
of leukopenia, and that agranulocytosis is not a special disease, 
but an abnormal reaction to sepsis. This is well brought out in the 
cases described above, aU gradations from the tjqiical case to the 
one of sepsis with atypical leukopenia being seen. One of the 
authors, with Fried,^^ is at present engaged in a study of experimen- 
tal agranulocytosis which may tlirow some light on the pathogenesis 
of the disease. 

Summary and Conclusions. 1. Nine eases diagnosed as agranulo- 
cytosis (malignant neutropenia) are reported. Four of the eases 
were tj^Dical of the “angina agranulocytica” described by Schultz, 
the other five being atypical in one or another feature. Two of the 
cases were in infants. Two of the cases recovered. In one case 
arsphenamin injections constituted in all probability an etiologic 
factor. t 

2. The diagnosis of the disease, its blood picture, and various 
clinical features are discussed. The recovery phase, with its marked 
monocytosis and histiocytosis, was studied in Cases VII and VIII. 

3. It is felt that agranulocytosis is a symptom complex, dependent 
primarily upon an abnormal reaction of the bone marrow to severe 
sepsis. Gradations can be seen between the typical case Avith 
angina, and those cases of sepsis with an atypical leukopenia. 
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IDIOPATHIC APLASTIC ANEMIA OR ALEUKIA HEMORRHAGICA. 

By Edward S. Mills, M.D., M.Sc. 

DEMONSTRATOR IN MEDICINE, MC GILE UNIVERSITY; ASSISTANT IN MEDICINE, MONTREAL 
GENERAL HOSPITAL, MONTREAL, CANADA. 

I 

(From the Medical Service of Dr. C. P. Howard, Montreal General Hospital.) 

The diagnosis and management of aplastic anemia is a problem 
which has not been entirely solved by modern clinical methods. In 
fact, little has been added to the certainty of diagnosis or to the 
success of treatment since Ehrlich described the disease forty-two 
years ago. Perhaps the greatest forward step has been the dis- 
covery of certain etiologic agents as radium, Roentgen rays, benzol 
and arsphenamin, in which group a large proportion of all reported 
cases belong. The term idiopathic aplastic anemia or aleukia 
hemorrhagica has been given to a moiety of cases constituting the 
remainder. 



522 IMILLS; APLASTIC ANEMIA OR ALEUKIA HEMORRHAGICA 

Textbook accounts of the clinical and laboratory features of this 
idiopathic type of the disease are brief, often obscure, and some- 
times inaccurate, as the number of authentic reported cases is 
extremely small. The occurrence of 2 cases in the medical wards 
of the Montreal General Hospital during the spring of 1930 fur- 
nished a stimulus for reviewing the recent literature of the disease 
in order to obtain a composite clinical picture which would be 
accurate and fairly complete. Sixty-two references were obtained, 
from which 16 cases were selected because they were well 
investigated clinically and were confirmed by necropsy. The error 
of accepting incomplete clinical reports for statistical purposes is 
illustrated by the cases of BickeU® and of Opitz,^® which at post- 
mortem proved to be aleukemic lymphosis. For this reason only 
the first of the following 2 cases is included with those culled from 
the literature in this clinical summary. The second case is belie^'^ed 
to be an unusual tj^ie of aplastic anemia. 

Case Reports. Case I. — V. L., a Czecho-Slovakian, aged tliirt 3 ^-two 
j'^ears, a butcher, was admitted to the Montreal General Hospital on April 
4, 1930, complaining of pallor and pain in the heart and back. 

The personal history was without incident except for an illness of fourteen 
daj’-s’ duration characterized by pain in the “kidneys” in the year 1916, 
and a gastrointestinal upset in May, 1928. He denied venereal disease and 
did not use alcohol. His average weight was 136 pounds. 

The family history was negative. The father died at seventy-four years. 
The mother died at fiftj^-four j’^ears of unknown cause. Two brothers and 
one sister are alive and well. 

The present illness began in Februarj% 1930, with mild epistaxis and 
bleeding from the gums on slight trauma. About March 4' he began to 
feel tired and weak, and his friends remarked upon his pallor. After March 
20 he had spasms of dull, aching pain along the left costal margin and in the 
small of the back, brought on bj’' exertion and relieved by rest. He admitted 
to dj’^spnea only on exertion. He denied gastrointestinal s 3 Tnptoms such as 
vomiting, diarrhea, soreness of the tongue, and had never had paresthesia 
of the extremities. He believed that the stool had been black at times 
shortb’^ before admission, but he had never observed gross blood. 

Examination on April 4, 1930, the day of his admission to the hospital, 
revealed a subicteroid pallor of skin and mucous membranes. The pupils 
were active. The tongue was not atrophic. The l 3 miph nodes were not 
remarkable. The lungs were clear. The pulse was 68, the blood pressure 
120 S3’^stolic and 72 diastolic, and the relative cardiac dullness slightly 
increased. The liver and spleen were of normal size. The reflexes were 
active and two point discrimination was e.\'cellent (4.5 cm.). 

Laboratory Features. 1. The urine was normal. Urobilinogen was 
present in less than one in ten dilution. 

2. The stool showed neither ova nor occult blood. 

3. The blood urea nitrogen was 17, the creatinin 1.42, and the blood 
sugar 65 mg. per cent. 

4. Fractional test meal showed the greatest acidity to be fort 3 ^ve min- 
utes after an Ewald meal, when the free HCl was 35 and the total acidity 52. 

5. Combined fluoroscopic and serial plate examination of the intestinal 
tract was negative. 

. 6. The blood Wassermann test was negative. 

7. The initial blood findings were as follows. Eed blood cells, 1,130,000; 
white blood cells, 3150; hemoglobin, 28% (Hellige); color index, 1.2; reticulo- 
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cytcs, 0.5%; platelets, -30,000; bleeding time one-half minute (Duke’s 
method); coagulation time, eleven minutes; retraction of clot slight; 
Rumpel-Leede test negative; diameter of average red blood cell, 8.G 
microns; differential count, pobmiorphonuclears, 48% and Ijunphocytes, 
52%. Smears were stained supravitally and by Wright’s method. The 
red cells showed comparatively little variation in size and shape without 
basochromia. No nucleated reds were ever found. The predominating 
erythrocyte was a macroc 3 '^te. The course of the disease and the effect of 
treatment on the blood values are illustrated by the following table. 


Table I. — ^Hematologic Data of Case I. 


Date. 

Red blood cells in mil- | 

lions per c.mm. j 

White blood ceils in 
thousands per c.mm. 

Hemoglobin. 

1 


Platelets in thousands 
per c.mm. 

1 

! 

1 c 

1 
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1 

Red cell diameter. 

Treatment. 

j 
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23 

0 

. . 

57 

43 

.... 
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.... 

. . . 
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16 

1.09 

4.5 

22 

0 
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62 
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From April 4 to May 15 the course was an afebrile one: from May 16 
to May 30 a remitting temperature of 101° to 105° F. The final period of 
pyrexia was associated with an extensive stomatitis. With the exception 
of the features already mentioned, no changes were observed in the general 
appearance of the patient other than a shght enlargement of the liver and 
the development of an apical systolic bruit. The spleen never became pal- 
pa,ble and the tyniph nodes did not enlarge. The weight was well main- 
tained. From April 29 to May 29 the patient consumed 15 pounds of raw 
liver pulp. The capsules of iron and copper, which contained Blaud’s mass 
30 grains and copper (as carbonate) A of a grain, were given thrice daily. 

Autopsy. At postmortem, petechiae were observed over the head, neck 
and left thigh. A few scattered petechise were noted beneath the epicardium, 
and the visceral peritoneum covering intestines and liver. The mesenteric 
lymph nodes were enlarged and hard. The lungs were negative except for 
small alveolar hemorrhages and a healed right basal pleurisy. Hemorrhagic 
meas were found within the myocardium as well as beneath the epicardium. 
The spleen weighed onlj’- WO gm. It was firm and with distinct markings. 
Microscopically the architecture was intact. Collections of hemosiderin- 
bearing cells were present in the pulp. The liver weighed 1770 gm. and 
appeared grossly normal except for the surface peteefias. Histologically 
the onlj’- feature was perivascular collections of lymphocytes, but these did 
not invade the parenchjmal cells. The lymph nodes presented no micro- 
scopic abnormality. The bone marrow was white and fatty. Micro- 
scopically it was composed entirely of fat cells and bloodvessels. Practically 
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all the capillaries were collapsed. No areas of myeloid or crythroi)C)ictic 
activity were found. Here and there were small hemorrhages. The Iddneys 
showed no remarkable lesions, and the postmortem was otherwise of no 
clinical interest. 



Case II. — P. P., a Russian laborer, aged fifty years, was admitted to 
the Montreal General Hospital on April 12, 1930, complaining of buzzing 
of the ears and pounding of the heart. 

Personal History. He had always enio 5 ’'ed good health until the present 
illness with the exception of otitis media in 1920. He denied venereal dis- 
ease and the use of alcohol. He was married and had three healthy children. 

Fainily History. He could give no information as to the family liistor 3 \ 

History Present Illness. In February, 1930, he began to feel weak and 
short of breath on exertion. At the same time he noticed the pallor of his 
skin. About the beginning of March he suffered from headache and pain in 
the extremities on walking. One week before admission he experienced 
pain in the pit of the stomach, unrelated to the taking of food, and relieved 
by some pills purchased from a druggist. He denied soreness of the tongue 
or paresthesiffi. 

Examination on the daj’- of admission, April 12, 1930, revealed a large 
well-nourished man udth extreme subicteroid pallor of skin and mucous 
membranes. The tongue showed no atrophy. The pupils were active. 
The ocular fundi showed man 5 ’^ small hemorrhages. The Ijmiph nodes were 
not enlarged or tender. The chest was negative. The relative cardiac 
dullness Avas slightly increased. The heart sounds were free from murmurs 
and the blood pressure was 88 systolic and 50 diastolic. Neither the liver 
nor the spleen was palpable. Pallesthesia was normally present but two- 
point discrimination failed at 8 cm. 

Laboratory Features. 1. The urine was quite normal. Urobilinogen 
was present in traces onlj\ 

2. The stool showed no OAm, blood, or pus. 

3. The blood urea nitrogen was 22, the creatinin 1 .42, and the blood sugar 

143 mg. per cent. , , i • 

4. The greatest gastric acidity after an Lwald test meal occurred in 
sixty minutes when free hydrochloric acid was 32 and the total acidity oG. 
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5. Combined fluoroscopic and serial plate examination of the gastro- 
intestinal tract was negative. 

6. The blood' Wassermann test was negative. 

7. The initial blood findings were as follows: red blood cells were 1,100,- 
000; white blood cells, 5100; hemoglobin, 26% (Hellige); color index, 1.1; 
reticulocytes, none; platelets, 343,000; bleeding time, four minutes; coagu- 
lation time, five minutes; van den Bergh, negative; Rumpel-Leede test 
negative; diameter of average red cell 8.1 microns; differential, poljunorpho- 
nuclears, 64%; Ijnnphocytes, 36%. In smears stained by Wright’s method 
the red cells showed no stippling and only slight basochromia. There was 
some variation in the size of the cells but no nucleated forms were ever 
found. The predominating erythrocyte was a macrocyte. 


Table II. — Data op Case II. 


Date. 

Red blood cells in mil- 
lions per c.mm. 

White blood cells in 
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Hemoglobin, % 
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Nose 

Transfusion. 


The patient was kept in statu quo by means of transfusions during the 
period of hospitalization from April 12 to May 19 when he refused further 
treatment and went to his home. The course of the disease was an afebrile 
one from beginmng to end. At no time were petecluEB or other hemorrhagic 
phenomena noted. Neither the spleen nor the liver enlarged. Stomatitis 
did not occur. The body weight remained at 150 pounds. Frequent 
Roentgen ray and physical examinations failed to reveal anj'’ change in his 
condition from that noted on admission. He died at his home from extreme 
anemia in the beginning of July. Autopsy was not obtained. 

Historic. The idiopathic type of aplastic anemia was first 
recognized as a clinical entity by Ehrlich in 1888. He described the 
hemorrhagic tendency, the liability to necrotic angina, and the 
aplastic state of the bone marrow% In order to differentiate the 
idiopathic tjqie from aplastic anemia secondary to such diseases 
as osteosclerosis, septicemia, and benzol poisoning, Sonnenfeld^^ 
suggested the term "aleukia hemorrhagica” which has now come 
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into general usage. Ilirshfeld lias attempted to classify cases of 
aplastic anemia upon an etiologic basis. He recognized those due to 
(a) constitutional bone marrow deficiency, (b) toxic destruction of 
marrow as from arsphenamin and benzol, (c) a phase or type of 
pernicious anemia. 


s = 
s = 
s = 

LYMPHOCYTES 
PEfi CU. M.M. 

10 

UI • 
1- 

o5 

OK 

If) 

s H 

u u> 

a 

go 

to 

Uid 

^-w 

CHART 2 ^ 

RESPONSE OF LEUCOCYTES & RETICULOCYTES 

TO M. 15. I-IOOO ADRENIN CASE 2 

o u 
cu a. 


u 

ca 

5 

10 


20 

25 

30 

35 

40 

45 

50 

55 

7, 



8000 

800 

8 
















7000 

700 

7 
















6000 

600 

6 











h 





5000 

500 

5 
















4000 

400 

4 


& 

iO/ 

k 




1 

1 




bcr 

’OLY 

s 

3000 

300 

3 

O’, 


V 

xa) 

% 

K 




n 

.O’ 






2000 

200 

2 

1 






XT 









1000 

100 

1 














YMP 


0 

0 

0 













RET 

CUL 

1C*S 










_J 


*_j 

_J 





* 

r 

n 


Frequency and Conditions of Occurrence. Some idea of the rarity 
of idiopathic aplastic anemia may be gathered from the paucity 
of cases recorded in the literature. Probably fewer than 20 cases 
with postmortem findings were reported during a five-year period 
when the attention of the medical world was focused upon anemia 
and its treatment. At the Montreal General Hospital where there 
are some 2500 yearly admissions, no case of this disease was observed 
during a ten-year period from 1919 to 1930. 

Age. The disease is most common during the period from ten to 
fifty. Cabot states that 75 % of the collected cases occurred before 
the thirty-fifth year. In the present series 65% were before the 
age of thirty-five. From one to ten there were 2 cases : from eleven 
to twentj'-, 4 cases; from twenty-one to thirty, 3 cases; from thirty- 
one to forty, 3 cases; from forty-one to fifty, 3 cases; from fiftj'-one 
to sixty, 2 cases. The incidence during each decade from elev.en to 
fifty-nine was therefore almost identical. Before and after this 
age period the disease was found to be somewhat less common. 

Sex. In this series the proportion of males to females was 11 to 6, 
about the same proportion as holds for pernicious anemia. This 
runs counter to Cabot’s observation that the proportion of cases in 
the female is greater than in pernicious anemia.^® 

Etiologic Factors. The clinical differences between pernicious 
anemia and the various forms of secondary anemia are such that the 
two diseases may be readily differentiated, but this does not hold 
for idiopathic aplastic anemia and that due to recognized causes 
such as Roentgen rays, radium and benzol. Clinical, hematologic 
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and postmortem findings are almost identical in the two types of 
the disease as illustrated by the reports of Sweeney^ « and of Ugriu- 
mow and Idelsohnd® The presumption then is that the idiopathic 
type of the disease is due to some noxa with properties similar to 
those known to cause marrow aplasia. It may be that some cases 
are due to a constitutional bone-marrow deficiency as Hirshfeld 
has suggested, but there is scanty if any proof of such a hypothesis. 
Instances of the disease have occurred in conjunction with malaria 
(Haridas'^®), syphilis (Chevallier and Flandrin®^, and chloroma 
(Herz®®), but a connection between these diseases was not definitely 
established in the reported cases. . 

Pathology. The essential features of aplastic anemia are the 
result of atrophy of the bone marrow. The hemorrhagic phenomena, 
though not essential, are almost always present as the megakaryo- ' 
cytes which produce platelets are particularly susceptible to the 
unknown noxa. Examination of the bone marrow obtained at 
postmortem in 16 cases and by biopsy in the remaining one showed 
the following results. The marrow was yellowish-gray and fatty 
in 15 cases, while in 2 it was reddish in color. As a general rule 
when it was obtained from the ribs and vertebral bodies it was 
redder than when taken from the long bones. Myeloid activity 
indicated by foci of maturing cells in the fatty marrow tissue was 
moderate in 3 cases, slight in 4, and not present at all in the remain- 
ing 10. Evidence of erythropoietic activity was found in only 4 
of the 17 cases. Megakaryocytes were observed occasionally in 
the marrow in 3 cases, in moderate numbers in 1 case, and not at all 
in the remainder. 

The liver was not enlarged at postmortem in any of the cases. 
The spleen was of normal size or atrophied in 12 cases. In 1 case it 
was considerably enlarged because of infarcts, while in the remainder 
the enlargement was slight. Myeloid metaplasia was found in the 
liver, the spleen, and the lymph nodes in Baisch’s case which was a 
child of four and a half years. The bone marrow in this case was 
also quite active in appearance and yet there were only 840,000 
erji^hrocytes and 125 polymorphonuclear leukocj'tes per cubic 
millimeter of blood. As a rule the hemorrhages were petechial in 
type, and were widespread, involving skin, mucous membranes and 
parenchymatous organs. They were particularly observed beneath 
the serosal covering of the liver, the bowel, the heart, and the lungs. 
Gross bleeding frequently occurred from ulcerations in mouth and 
intestinal tract. Atrophy of the tongue and stomach and degenera- 
tion of the posterior or lateral spinal tracts was not present in any 
of the cases. Microscopically nearly all cases showed some degree 
of hemosiderosis of liver and spleen due to absorption and alteration 
of extravasated blood by the reticuloendothelial cells of these 
organs. 

Death resulted directly from the extreme anemia in 11 cases. 
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Two patients literally bled to death. In 1 case exitus was due to 
septicemia originating in the necrotic angina, and in 2 others to a 
terminal pneumonia. One case died from a progressive paraplegia 
caused by numerous hemorrhages into the substance of the brain. 

Signs and Symptoms of Aplastic Anemia. In about one-half of the 
cases the first symptoms were referable to the anemia, as wealmess, 
lassitude, shortness of breadth and palpitation of the heart. The 
onset was frequently so insidious as not to be recognized by the 
patient until the pallor was extreme. In 7 cases hemorrhage was 
the presenting symptom. The most common initial sites of the 
hemorrhage were the nose, the .gums, and somewhat less frequently 
the gastrointestinal tract and the kidneys. One case was first seen 
because of joint pains and another because of ulcerative stomatitis. 
As a rule, however, careful questioning elicited a train of symptoms 
suggesting an antecedent anemia. 

The condition of the patient was to a great extent dependent 
upon the stage at which the case came under observation. Early 
in the course of the disease anemia was usually the only obvious 
feature, and was more often of the waxy than of the subicteroid 
tjqje. An apical systolic murmur was a frequent finding but the 
heart was not often enlarged. Examination otherwise revealed only 
a few petechise in most instances. 

Later in the course of the disease hemorrhage is the strildng 
feature. Many of the cases were not seen until copious bleeding 
from the nose, mouth, or gastrointestinal tract forced them to seek 
medical treatment. On the other hand, no hemorrhagic phenomena 
may be present at any time as in 4 cases of the series. In 7 cases 
petechiee in sldn and mucous membranes were noted at the first 
examination, and in 6 these developed later. Ten cases died without 
developing an ulcerative stomatitis. One case showed necrotic 
ulcers in the large bowel. The course of was sometimes fulminating 
and rapidly fatal as inEllmer’scase, a man, aged forty-four, who liter- 
ally bled to death in eight days following the appearance of petechise 
on his face. On the other hand, Holboll’s case lived for five years 
after the anemia made its appearance. Ten of the cases died within 
three months of the time that the first symptoms were noted. 

The degree of pyrexia depends largely upon the degree of secon- 
dary infection though most cases had a mild feverfrom the beginning. 
The terminal stage of the disease was usually ushered in by hj>per- 
pyrexia as in Case I. 

The Laboratory Features. The urine frequently showed blood if 
the hemorrhagic tendency was marked. Urobilinogen was present 
in increased amounts in only 3 cases. 

Gastric analysis was carried out on only 5 cases of the series. 
All of these showed free hydrochloric acid in normal or slightly 
decreased amounts. This fact alone would seem to place the disease 
in a different category from pernicious anemia, so that the transi- 




Photomicrograph of bone marrow from femur of Case I. The dark line in the center 
is a small bloodvessel cut rather longitudinally. To its right is a small clump of 
maturing erythrocytes. The remainder consists chiefly of fat cells and capillaries. 
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tions between the 2 diseases, as suggested by Cabot, would seem 
to be extremely unlikely. 

The blood pictme is practically diagnostic of the disease. All 
the cellular elements suffer in most cases. Rarely the unknown 
noxa appeared to select one tj'pe of cell as in Case II. The average 
figures for the various blood determinations are seen in Table III. 

Table III. — Blood Figubes in Idiopathic Aplastic Anemia. 

Average initial. Average terminal. Lowest count. 

Erythrocytes . . . 1,500,000 1,000,000 500,000 

Leukocytes . . 2,200 1,000 250 

Hemoglobin ... 34 29 19 

Platelets .... 49,000 21,000 None present 

‘Color index . . . 1.2 1.5 

The color index in this series was found to be at unity or above it. 
This runs counter to the prevailing belief. In 11 of the 17 cases the 
index was above unity and in 3 it was just one. Prolongation of the 
bleeding time, a positive Rumpel-Leede test, and poor if any retrac- 
tion of the clot invariably’' followed marked reduction of the platelets 
and the appearance of the hemorrhagic phenomena. Evidence of 
regeneration of blood elements was usually limited to the occasional 
appearance of a normoblast and small percentage of reticulocytes. 
Nucleated red cells were found at rare intervals in only 3 cases. 
The reticulocytes rarely ever rise above 1 % though in one case they 
reached 3 per cent on one occasion. In Case II no reticulocytes 
were ever found though they were searched for every alternate day. 
Stained blood smears showed little variation in the size, shape, or 
stained properties of the erji;hrocytes, and punctate basochromia 
was not observed. The type of erythrocyte in this series was a 
macrocyte. The average red cell diameter in 3 cases were 8.3, 9.0, 
and 8.6 microns. In the other case where measurements were given 
the cell volume was 110 cubic microns, a figure well above the 
normal. It is of interest that the average cell diameter, which was 
considerably above normal in Case I at the beginning of the period 
of observation, was of normal size toward the termination of the 
illness. 

The differential count of leukocydes practically always showed 
that the reduction in the total number of cells was at the expense of 
the polymorphonuclears. The average proportion of polymorpho- 
nuclears to lymphocytes in the series was 22 to 70. In 4 cases myelo- 
cytes were found from time to time in percentages varying from 1 
to 5. Eosinophils were rarely found. The serum gave the van den 
Bergh reaction in only 1 case. 

DifEeiential Diagnosis. The diseases from which aplastic anemia 
must be distinguished are essential thrombocytopenic purpura, 
secondary aplastic anemia, agranulocytosis, and aleukemic lympho- 
sis. As a rule the disease may be distinguished from Werlhof’s 
purpma without difl&culty. In the latter disease the polymorpho- 
nuclears are normal or increased, and the anemia is severe only after 
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prolonged bleeding. Hemorrhage results in a marked increase in 
the reticulocytes along with other signs of active regeneration, which 
are entirely lacking in aplastic anemia. 

The secondary type of aplastic anemia must be ruled out largely 
on the basis of history of exposure to one of the agents capable of 
producing the disease, or the discovery of a cause on careful routine 
examination, for the 2 diseases are practically indistinguishable on 
the basis of most clinical and laboratory features. In agranulocytosis 
there is little or no anemia, and no reduction in the platelets, the 
former an essential of aplastic anemia. The differential diagnosis 
of aplastic anemia from aleukemic lymphosis is fraught with the 
greatest difficulties and is sometimes impossible during life. When 
the leukemia manifests itself by enlargement of the liver, spleen 
and lymph nodes, no great difficulty presents itself, but there are 
unfortunately instances where the leukemic process does not lead 
to these changes, as in the cases of Bickel and Opitz. The 2 dis- 
eases may then be indistinguishable until the microscope has revealed 
lymphatic infiltration of parenchymatous organs. 

The 2 cases reported here presented the usual diagnostic difficul- 
ties. In the first the possibility of aleukemic lymphosis was enter- 
tained even at postmortem until a microscopic study was made. 

The findings in the second case, which unfortunately was not 
confirmed by autopsy, was far from being typical of the disease. 
So far as the erythropoietic process was concerned, observations 
suggested absolute aplasia. At no time was there the slightest 
evidence of erythrocjde formation such as reticulocytes or other 
immature forms. On the other hand, the leukocyte and thrombo- 
cyte levels were fairly well maintained so that neither infection nor 
hemorrhagic symptoms made their appearance. It seemed as 
though the unknown noxa had exerted a selective action, picking 
out the erythrogenic portion of the marrow. 

The Adrenalin Test for Bone Marrow Function. Berchtold-'* made 
the experimental observation that adrenalin causes a marked 
increase in the number of red and white cells in the blood of the 
nutrient vein of the tibia. Use has been made of this observation 
in the diagnosis of cases of aplastic anemia.^® The leukocyte and 
differential counts are made every five minutes after a hypodermic 
injection of fifteen minims of 1 to 1000 adrenalin hydrochlorid 
solution. An almost immediate increase in the leukocyte count 
results, presumably due to splenic contraction. If the bone marrow 
is completely aplastic, the increase in leukocytes will be largely of 
the mononuclear variety. If this is not the case, the adrenalin will 
cause an outpouring of young marrow cells, which will be evident 
in the differential count. We have supplemented the test by count- 
ing the reticulocytes at the same time. The charts of Cases 
I and II show the absolute numbers of polymorphonuclear cells, 
the mononuclears, and the reticulocj'tes at intervals during the 
first hour after the adrenalin. Whatever may be the explanation 
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of the changes which have occiUTed, it is cei’tain that no immature 
cells made their appearance, thus favoring the diagnosis of aplastic 
anemia. 

Prognosis. The prognosis in aleukia hemorrhagica is almost 
always hopeless. The average duration of the illness in the 1/ 
cases reviewed was eight months, the shortest eight days, and the 
longest five, years. Ten of the cases were dead in three months from 
the onset of the first symptoms. Upham and Nelson^^ and Gibson^^ 
have reported cases showing a temporary improvement over 
periods of two and three years respectively. It would be interesting 
to know the final outcome in these cases. In this connection it is 
pertinent to remark that Holboll’s case died of the disease after 
showing some improvement over a period of five years. 

Treatment. Every case of aplastic anemia demands a rigorous 
search for possible etiologic agents such as radium and benzol. Most 
of the cases reported during the past five years have been placed 
upon liver and liver extract, transfusions, and various forms of iron 
and arsenic therapy without success. A few cases were given 
arsphenamin injections but it is hard to see the rationale of this 
therapy as the drug is reported to be a cause of the disease in sus- 
ceptible persons. In the case reported by Upham and Nelson im- 
provement followed raw fetal liver feeding. From 400 to 1000 gm. 
were given daily. This case had failed to improve on raw liver, 
cooked fetal liver, and various forms of inorganic iron. 

Gibson’s case was not given liver. Improvement followed the 
daily subcutaneous injection of 5 minims of 1 to 1000 adrenalin. 
The therapy employed in both of the author’s cases at the outset 
was hog’s stomach extract in amounts as suggested by Sturgis for 
pernicious anemia. After a fortnight of failure, transfusion was 
resorted to as an emergency measure, and 3 minims of Fowler’s 
solution were prescribed three times a day. On the twenty-fifth 
day stomach extract was discontinued, and 500 gm. of raw liver 
pulp was given daily. This was continued until shortly before the 
exitus. A capsule containing 30 grains of Blaud’s mass and ^ of a 
grain of copper (as carbonate) was given three times a day in addi- 
tion to the raw liver without any evidence of bone-marrow stimula- 
tion. At the time the favorable results from raw fetal liver and 
adrenalin therapy were unknown to us. In view of the improvement 
reported, either or both of these should be given a trial. 

Smeary and Conclusions. Two cases of idiopathic aplastic 
anemia are reported: 

The first case conforms clinically and pathologically with the 
majority of reported cases. The disease began with anemia; hemor- 
rhagic phenomena and ulcerative stomatitis supervened; and at 
postmortem an extreme state of aplasia of the bone-marrow was 
found. All cellular elements of the blood were markedly reduced in 
number, the color index was above unity, and the predominating 
red cell was a macrocyte. Evidence of blood regeneration was 
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limited to the small percentage of reticulocytes which were con- 
stantly present. 

In the second case the brunt of the attack was borne by the ery- 
thropoietic tissue. Platelet formation was not interfered with, 
while mj'^eloid activity was little affected. The clinical course of 
the disease was therefore different from the ordinary case in that 
ulcerative stomatitis and hemorrhagic phenomena never made their 
appearance. The patient died as a result of the extreme anemia. 
As in the first case the color index was high and the modal erythrocyte 
was a macrocyte, but the polymorphonuclear leukocytes and the 
platelets were little affected. At no time was there any evidence of 
regeneration of red cells such as reticulocytes or nucleated forms. 
Both cases showed a normal fractional test-meal curve, a negative 
adrenalin test, and a progressively down-hill course to a fatal ter- 
mination in spite of treatment by liver, stomach extract, and an 
iron-copper mixture. 

The clinical and laboratory features of 17 authentic cases of 
aleukia hemorrhagica are reviewed. Cases occur in almost all age 
periods but are more common before the thirty-fifth year. More 
males than females are affected. The first symptoms are usually 
referable to anemia though many first sought treatment for bleeding 
from the nose or gums. Death usually results from extreme anemia 
but cases may die from excessive bleeding or from hemorrhage into 
the brain. The spleen and liver are rarely ever enlarged. The free 
hydrochloric acid in the stomach contents is retained, and cord 
changes do not occur. The features of the blood examination are 
profound anemia with high color index, a large red cell, a thrombo- 
penia, and an absolute reduction in the number of polymorpho- 
nuclear leukocytes. Other features such as prolonged bleeding 
time, nonretractility of the clot, positive Rumpel-Leede test, depend 
upon the degree of thrombopenia, which is commonly such as to 
render them positive. 

The differential diagnosis of the disease from aleuliemic lymphosis 
cannot always be made with certainty during life. 

The average duration of the disease is eight months, but often it 
is less than three pionths. Even temporary improvement rarely 
if ever occurs. 

Treatment by raw fetal liver and adrenalin offers the best chance 
for temporary improvement. 

Pathologically the features are profound anemia, generalized 
hemorrhages, and a fatty atrophic bone marrow. Small areas of 
myeloid and erythrocyte activity may be found, but megakaryo- 
cytes are seldom present. Necrotic ulcers are commonly found in 
the mouth and much more rarely in the large bowel. The liver, 
spleen, and lymphatic tissue are usually not remarkable. 

author gladly acknowledges his indebtedness to Charles E. Frosst 
& Co., manufacturing pharmacists, for preparing and donating the drugs used, an 
for other assistance. 
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IDIOPATHIC NEUTROPENIA. 

By C. W. Baldridge, M.D., 

ASSOCIATE PROFESSOR OF MEDICINE IN THE UNIVERSITy OF IOWA, COLLEGE OF 
MEDICINE, IOWA CITY, IOWA, 

AND 

R. J. Needles, M.D., 

IOWA CITY, IOWA, 

(From the Department of Internal Medicine, State University of Iowa.) 

Our reason for this addition to the already A'^oluminous literature 
on idiopathic neutropenia is five-fold: (1) To decry the name 
“agranulocytic angina;” (2) to shoiy the dependence of stomatitis 
upon neutropenia; (3) to reemphasize the fact that neutropenia 
precedes evidence of infection; (4) to report 4 cases V'^hich are illus- 
tratNe of some features Avhich are discussed; and (5) to present a 
neAs’^ AdeA\'point concerning the pathogenesis of the syndrome. 

The name “agranulocytic angina” probably has hindered the 
thorough understanding of the symptom complex v^hicli has been 
so designated. This name is doubly unfortunate because it gNes 
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unwaiTanted prominence to an inconstant and nonspecific manifes- 
tation, namely angina, and because “agranulocytic” allows of many 
interpretations. Agranulocyte is a term originally used to designate 
a nongranular adult cell of myeloid origin (abnormal neutrophil) 
Schilling.^ If we assume the derivation of agranulocytosis to be 
agranulocyte— osw it would mean an increased number of these 
very special abnormal neutrophils. On the other hand we may 
assume that the compound term is derived from o— granulocyte— 
osis, in which case it would mean an absence of increase in granulo- 
cytes, that is, a normal count. Neither of these meanings is gener- 
ally accepted. In recent literature agranulocytosis means a decrease 
in cells of the myeloid series, but occasionally an author interprets 
it to mean an increase in lymphocytes or monocytes. The supply 
of hematologic terms is so abundant that there should be little 
excuse for choosing such an ambiguous one. We shall, therefore, 
speak of the symptom complex in question as idiopathic neutro- 
penia, thus making it analogous to idiopathic aplastic anemia and 
idiopathic thrombocytopenia. 


Table I. — Summaht of Cases Representing Diseases in Which Both Neutro- 
penia AND Stomatitis Occur. 
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The dependence of stomatitis upon neutropenia is illustrated in 
Table I. This tabulation consists of typical case records of various 
diseases which show both neutropenia and stomatitis. Some of the 
cases have been taken from the literature and some from our own 
records. Numerous authors have described oral lesions in that type 
of arsphenamin poisoning which is characterized by destruction of 
the bone marrow.^-^ Martland, Conlon and Knef^ have observed 
neutropenia with stomatitis in poisoning by radium paint. Voegtlin, 
Hooper and Johnson® reported anemia, leukopenia and oral ulcera- 
tion in dogs poisoned by trinitrotoluene. Panton® reported a series 
of cases of trinitrotoluene poisoning, a few of which showed neutro- 
penia, and one, bleeding from the gums. One of us observed a case 
of benzene poisoning with neutropenia and a sore mouth. Lovett® 
mentioned stomatitis in neutropenia produced by the Roentgen ray 
and radium. Krumbhaar® described mustard-gas poisoning with 
neutropenia, but the extensive mucous membrane lesions caused 
by the gas made it impossible to determine whether or not there 
were mouth lesions secondary to the blood changes. Phenylhydra- 
zine and many other chemical substances, most of which contain a 
benzene ring, may cause neutropenia, but we can discover no ade- 
quate case reports in which mouth lesions are mentioned. The 
cases of idiopathic aplastic anemia, acute leukemia and infectious 
mononucleosis^® which appear in Table I, were taken from the 
records of the University Hospital. Similar cases are quite numerous. 

While the care of the mouth is important in any very ill patient, 
this is particularly true in typhoid fever, in which disease the mild 
neutropenia may enhance the vulnerability of the oral mucous 
membrane. In the same connection it is interesting to speculate 
on the possibility of a relationship between neutropenia and the 
chronic glossitis of pernicious anemia and sprue. 

It cannot be said that the relationship between neutropenia and 
stomatitis is quantitative. It must be admitted, however, that a 
seyere leukopenia, especially a neutropenia, is frequently associated 
with mouth lesions, probably because the oral cavity constantly 
harbors virulent organisms and its natural barriers are subjected to 
frequent insults. 

Report of Cases. Case I. — M. S., a white school girl, aged eight years, 
was admitted to the University Hospital October 26, 1910. The following 
record was obtained bj'^ Dr. C. Van Epps, who had seen the patient repeat- 
edly before her admission, and in whose serwce she was admitted to the 
hospital. 

On October 8, 1910, the child’s parents noted that she was pale, but fever 
and indisposition were not apparent until October 10. The following day 
slight enlargement of the cervical, axillary and inguinal Ijrniph nodes and 
the spleen was observed. The Widal test was negative. On October 14, 
the child complained of a sore throat. Examination of the blood revealed: 
lieraoglobm, 90 per cent; erythrocytes, 3,660,000; leukocytes, 600; neutro- 
phils, 5 per cent; l 3 nnphoc 3 "tcs, 89 per cent; monoc 3 ’tes, 5 per cent; basophils, 
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1 per cent. The Widal test was again negative. The child continued to 
complain of sore throat and hoarseness, and 63 ^ October 16, she was not 
able to speak above a whisper. During tliis time there was a dail 3 ^ tempera- 
ture of 101 ° F. A gray, foul-smelling membrane was blown from the right 
nostril on October 18. The fever subsided two da 5 's later but the patient 
complained of toothache and was still unable to speak aloud. The phar 3 ’-nx 
and lar 3 mx were red and swollen. There was no apparent change in her 
condition until October 26, when the larynx was found to be two-tliirds 
covered by a white membrane and diphtheria-like organisms were found 
by culture. During the next five das^s, antito.xin (45,000 units) was given 
TOthout effect. A blood culture remained sterile. The temperature 
increased gradually from 100° F. on October 26 to 105° F. on November 4. 
On the latter date, the sputum became blood-streaked and petechia? 
appeared on the forearms. The high fever persisted and the patient’s 
condition gradually became more critical until, on November 8 , induration 
of the gum margins was noted. The following day there was a marked 
ulceromembranous stomatitis, with beginning jaundice and a leukoc 3 de 
count of 50 per c.mm. Stapludococci were cultured from the blood and the 
blood serum agglutinated typhoid bacilli. Death occurred on November 9, 
1910. 

Necropsy revealed; (1) Necrotic stomatitis phar 3 mgitis and lar 3 Tigitis; 
(2) h 3 ’’perplasia of all l 3 nnph nodes; (3) acute splenitis; (4) bronchopneu- 
monia. Typhoid bacilli (method of identification not Icnown) were obtained 
from the heart’s blood, the sjjleen and the mesenteric l 3 maph nodes. Diph- 
theria-like organisms were found in the lungs, and spirochetes and fusiform 
bacilli were ver 3 ^ abundant in the mouth, larynx and bronchi. The femur 
was removed but unfortunateb'^ the bone marrow was not described, and 
the sections were not preser\'ed. 

Comment Case I. This case presents numerous interesting 
features. Occurring as it did tw^enty years ago, it was regarded as 
an example of infection with bone-marrow exliaustion (Turk”). 
It may not be possible to disprove such a contention but two cir- 
cumstances in this connection are wmrthy of consideration. (1) 
The leukocyte count was only 600 per c.mm. two days after fever 
wms discovered. One cannot saj"- that there was an overwhelmingly 
virulent infection at the beginning of the illness because the patient 
lived thirty-twm days. (2) Bone-marrow exliaustion might account 
for the loss of cells of mjmloid origin but is a less likely explanation 
for the absolute decrease in circulating lymphocytes and monoc 3 d;es. 

The results of bacteriologic studies in this patient are like those 
in many similar cases reported in the literature. Blood cultures 
taken early have been sterile, wdiile agonal and postmortem cultures 
have revealed a multiplicity of organisms. Such late blood cultures 
have not been sufficiently ignored, especially since the disease is charac- 
terized by an early breaking down of the normal protective mechanism . 

Organisms thought to be typhoid bacilli were found in the blood 
and tissues of this jiaticnt after death, and a positive Widal (titer 
not reported) was obtained twenty-four hours before death. In 
i-iew of the clinical course, the early sterile blood cultures and the 
absence of ulcers in the intestinal mucosa at necropsy, it is more 
than likely that the organism found wms only a terminal invader. 
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Staphylococci wei’c also obtained in a late blood culture but no 
one would contend that the clinical course was that of staphylo- 
coccus septicemia. 

Diphtheria is unlikely because of the extensive necrosis and the 
entire lack of response to the antitoxin, which was given as soon 'as 
organisms resembling diphtheria bacilli were found in the cultures. 

Spirochetes and fusiform bacilli were abundant, but these organ- 
isms make their appearance sooner or later in most lesions of the 
mouth, especially in those associated with blood disease. 

Case II.— J. C., a graduate nurse, of healtlij’^ appearance, aged twenty- 
four years, was admitted to the University Hospital December , 5, 1929. 
During the previous twenty-four hours she had noted chilliness, malaise, 
backache and soreness in the neck. Two other nurses who were associated 
vdth this patient developed glandular fever (infectious mononucleosis) and 
were also admitted on December 5, 1929. A year before, Miss J. C. had 
had an acute upper respiratory infection vdth a temperature of 101.8° F. 
and 2500 leukocytes, 48 per cent of which were neutropliils. Phj'^sical 
examination on December 6, 1929, revealed nothing of importance except 
that the submaxillary lymph nodes were slightly enlarged and tender. 
The next day there was slight redness of the gum margins. A small ulcer 
appeared on the hard palate on the fifth day, but it soon healed. A mouth 
wash of diarsenol was employed. Stab wounds made to obtain blood for 
cell counting were followed by areas of induration and purplish discolora- 
tion with tissue necrosis but without pus formation. A similar area of 
superficial necrosis appeared on the right leg. Thrombosis of the left 
femoral vein was discovered on the sixth day of the disease. 

For nine daj’^s the patient was violently ill with chills, fever, sweats and 
prostration. At no time were the mouth lesions a prominent feature, and 
thej'' might have escaped notice entirely had not attention been directed 
to them by the blood changes. 

The temperature record and blood changes during the acute phase of the 
illness are shown in the chart on page 538. Four blood cultures were taken 
on different days. The first and fourth remained sterile but streptothrix 
grew in both the second and third. 

The patient’s convalescence was very protracted. After a month of rest, 
she still complained of feeling languid. Frequent examinations of the blood 
showed that the leukocytes ranged from 3850 to 7500 and the neutrophils 
varied from 26 to 72 per cent. Leukocytic extract and liver extract had no 
appreciable effect. On June 15, 1930, the patient suddenly developed swell- 
ing and redness of the eyelids and bridge of the nose. The lesion resembled 
facial erysipelas. There was very little fever but the leukocytes dropped 
from 5200 to 4350 and then to 3850 per c.mm., while the percentage of 
neutrophils increased from 26 to 66 per cent. After about five weeks the 
skin cleared, but a similar lesion appeared a week later and lasted five daj'^s. 
In September, 1930, three immunizing injections of triple typhoid vaccine 
were given. The leukocj'tes were counted before the injections and at two- 
hour intervals thereafter. Six hours after the tlurd injection the leuko- 
cj'tes vfere 12,950 per c.mm. 78 per cent of which were neutrophils. A 
control patient showed 11,380 leukocytes with 90 per cent neutrophils. 

Comment Case II. This case demonstrates two very important 
features of idiopathic neutropenia. Leukopenia was demonstrated 
a year before and for several months after the acute episode. The 
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stomatitis was trivial and did not appear until the second day of the 
illness. The unusually good mouth hygiene, which was habitual 
in this patient, may liave accounted for the mild nature of the 
stomatitis. The organism found in the blood cultures was not 
virulent for animals. The association of this patient with two other 
nurses who developed glandular fever (infectious mononucleosis) is 
interesting, but does not warrant conclusions. 
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Unshaded portion represents mononuclear cells. 

Black portion represents neutrophils. 

Shaded portion represents leukocyte counts without differentials. 

Temperature record and leukocyte counts during the acute phase of the illness in 

Case II. 


Case III.— I\Irs. L. J., aged fifty-five years, was examined at the Uni- 
versity Hospital March 4, 1926, by Dr. F. J. Rohner. Tlie very long and 
eventful liistory is as follows: She had never been strong but had been 
active until the summer of 1921. At this time she became hstle.ss and after 
a few weeks, a pyelitis was discovered. Under treatment the pyelitis 
improved very slowly, but the listlessness continued. After a of poor 
health, she developed “dirty yellow ulcers” in the mouth. These ulcers 
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appeared every five or six weeks for the next four years, and. were often 
associated with red maculse on the skin. The mouth ulcers varied from 0.5 
cm. to 3 cm. in diameter and the skin lesions were about 0.5 cm. in diameter. 
When first examined March 4, 1926, the leukocytes numbered 7800 per 
c.mm. and no cause for the sore mouth could be found. In the summer 
of 1926 her left hand was badly lacerated. The wound required months 
to heal, even though there was little pus formation. About tins time it was 
discovered that the patient was having irregularly recurring periods of 
fever lasting three or four days. She felt certain that these periods of fever 
had existed for months previously. The next three years were spent in a 
vain effort to find the cause of the fever, which became very regular in its 
cycles. The temperature would increase gradually to about 104° F. and 
then slowly subside. The febrile periods were three pr four days long, and 
the afebrile intervals varied from three to ten days in len^h. The cycles 
of fever were unaffected by a tonsillectomy, and various sinus operations. 
Because of the discovery of an area of increased density in the hilum of the 
right lung, the patient spent several months in Colorado. Finally, _ on 
March 25, 1929, she was readmitted to the University Hospital. Examina- 
tion revealed an enlarged spleen and the same monotonous cycles 'of fever. 
Blood cultures, agglutination tests for undulant fever, typhoid fever, para- 
typhoid fever and tularemia were repeatedly negative. Malarial parasites 
could not be found and the Wassermann test was negative. Roentgen ray 
films' of the chest showed some scars in both upper lobes but neither the 
symptoms nor physical signs suggested active tuberculosis of the lungs. 
Quinin and neoarsphenamin did not affect the fever and liver extract over a 
long period did not change the blood picture. 

In September, 1929, the patient became depressed and in October she 
was admitted to the Psychopathic Division. In December a mastoidectomy 
was done on the left side. Pus containing hemoljrtic streptococci was 
obtained from beneath the periosteum and from the mastoid cells. During 
February and March, 1930, the patient had three g-ttacks of what appeared 
to be a very chronic facial erysipelas. She finally developed diarrhea and a 
marked dermatitis of the hands, which led to a diagnosis of pellagra. 

At this point such diagnoses as Hodgkin’s disease with Pel-Ebstein type 
of fever, aleukemic leukemia and tropical diseases became definitely unten- 
able. "We were forced to the belief that the patient had a chronic 
leukopoietic insufficiency and that the various infectious manifestations 
were secondar 3 ^ Splenectomy was done (April 22, 1930) in the hope of 
provoking a beneficial leukocytosis, but although the usual platelet response 
occurred, the postsplenectomy leidrocytosis was not very significant (see 
Table II) and had no appreciable effect on the course of the disease. Bed 
sores which had been present for months, continued to increase in size and 
depth. The patient died May 27, 1930. 

The spleen weighed 480 gm. The Malpighian corpuscles were largely 
replaced by amyloid. There was no myeloid metaplasia and only moderate 
increase in fibrous tissue. 

Necropsy revealed; (1) Extensive decubital ulcers; (2) mastoiditis with 
extensive osteomyelitis, right; (3) streptococcic peritonitis; (4) amyloidosis 
of the fiver, kidneys and adrenals; (5) hyperplasia of the bone marrow. 

The postmortem blood cultures and cultures from the right mastoid 
showed bacillus coli. A hemolytic streptococcus was obtained from the 
peritoneal cavity. A great variety of organisms was found in the middle 
ears and in the decubital ulcers. The paranasal sinuses were clean and cul- 
tures from them remained sterile. 

The most remarkable finding at necropsy was the h3q3erplastic bone 
marrow. The shaft of the femur and the ribs contained a gray cellular 
niari'ow. Microscopically the femur marrow showed very few nucleated 
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er^'thwc}’tes or adult neutrophils. There was an occasional eosinophilic 
leukocyte and large numbers of both myelocytes and myeloblasts. In 
smears of the bone marrow (Isaac’s method)^ myeloc5i;es (many eosino- 
philic) and myeloblasts were ver}’^ numerous, and of normal appearance. 
The marrow of the rib contained more erythrocjiiic elements than that of 
the femur. 


Table II. — Summary 

OF THE 

Blood 

Data in 

Case III 



White 





Red blood 

blood 


Mono- 



cells. 

cells. 

Pn. 

nuclears. 

Plaf 

March 4, 1926 . 

• • • « 

7800 




July 7, 1927 . 

.... 

3600 




Mar. 20, 1929 . 

4,800,000 

2100 




Mar. 23, 1929 . 

3,936,000 

2000 

10 

84 


Mar. 25, 1929 . 


2100 

. . 


0.2 

April 4, 1929 . 


1600 




April 7, 1929 . 


1850 




April 29, 1929 . 


2600 




May 15, 1929 . 


1600 




May 19, 1929 . 


2200 




Oct. 28, 1929 . 

3,150,000 

6650 

11 

89 


Feb. 21, 1930 . 

4,160,000 

1750 

14 

86 


Feb. 23, 1930 . 


2400 




Mar. 10, 1930 . 

.... 

4200 

3 

97 


Mar. 25, 1930 . 

.... 

4900 




AprU 10, 1930 . 

4,600,000 

3600 




April 19, 1930 . 

4,030,000 

2200 

42 

58 

0.3 sr 

April 23, 1930 . 


4100 

37 

63 

0.4 

April 24, 1930 . 


4800 

43 

57 

0.6 

April 25, 1930 . 


2900 

45 

55 

0.6 

April 26, 1930 . 


2500 

40 

60 

0.85 

April 27, 1930 . 


3900 

19 

81 

1.0 

April 28, 1930 . 


3700 

40 

60 

1.0 

April 29, 1930 . 


4300 

42 

58 

1.1 

May 2, 1930 . 


7800 

23 

77 

1.3 

Alay 4, 1930 . 


5550 

40 

60 

1.1 

May 6, 1930 . 


8650 

59 

41 

1.1 

May 8, 1930 . 


4200 

45 

55 

1.1 

hlay 10, 1930 . 


4450 

48 

52 

1.1 

May 15, 1930 . 


5400 

48 

52 

0.8 


(4-22-30) 


No myelocytes were found in the circulating blood. Metamyelocytes were present 
at times but never made up more than 4% of the total number of leukocytes. Stab 
forms were constantly present and on three occasions before splenectomy the neutro- 
phils were all of this type. Segmented forms increased in number after splenectomy 
but many of these cells showed vacuoles in the cytoplasm and variation in the size 
and staining reaction of the granules. 


During life several oxidase stains were made on the blood and each time 
it was found that the neutrophils contained little or no peroxidase ferment. 
The same stain was applied to the bone marrow smears and even the well 
developed myelocytes with large granules, did not give a peroxidase reac- 
tion. The significance of this finding which is also mentioned b)^ Schilling, 
is not understood. 


Comment Case III. The chronicity and tlie periodicity were 
the most remarkable features in Case III. Unfortunately, neutro- 
penia was not proved during the first five years of lier illness. From 
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1922 to 1926 the disease was characterized by recurrent attacks of 
sore mouth, a manifestation which was absent during the succeeding 
four years. During the nine years that the patient was ill, she was 
beset with a multiplicity of unrelated types of sepsis. Her enfeebled 
protective mechanism no doubt varied in efficiency, and the organ- 
isms which she harbored varied in virulence, but these chance 
variations are not sufficient to explain the remarkable periodicity 
of the mouth lesions and the fever. 

The bone marrow in this case was not like that of most of the 
acute cases described in the literature. In an occasional case of 
long duration some myeloid hyperplasia has been found.^^ The 
overgrowth of myelocytes and myeloblasts in our case was almost 
as marked as in myelogenous leukemia. It is unfortunate that a 
biopsy of the bone marrow was not obtained before splenectomy, 
because it is the only means by which we might have determined 
the part played by the splenectomy in this overgrowth of myeloid 
cells. 

Case IV. — D. C., a white American boj'’, aged seven j’^ears, was admitted 
to the University Hospital February 9, 1930. During the winter of 1929- 
1930 he lost some weight and appeared slightly pale but did not complain, 
and continued in school. About noon, January 29, 1930, he complained 
of sore throat which was quickly followed by a chill, fever and sweating. 
The fever continued but he complained only of a headache. On February 5 
there was bleeding from the gums, and on February 7 a loose tooth was 
extracted. Bleeding from the gums continued and a quantity of changed 
blood was vomited. 

Examination on February 9 revealed a very pale but well-developed child. 
The Ijunph nodes at the angles of the jaw were 2 cm. in diameter, soft and 
tender. Other lymph nodes and the spleen were not enlarged. The tonsils 
were enlarged and there was a dirty, gray membrane over the left tonsil. 
An old ecchymosis in the right groin was attributed to a bruise. No other 
physical abnormalities were discovered. Examination of the blood showed 
hemoglobin, 25 per cent; erythroc 3 d;es, 830,000; leukocytes, 3100, of which 
8 per cent were neutrophils, 81 per cent l 3 Tnphocytes, 8 per cent unclassified 
(not blast cells) and 4 per cent shadow cells. Thrombocytes were Very 
scarce in the smear. The blood Wassermann was negative. A blood cul- 
ture taken on admission remained sterile. Bacillus coli grew in a blood 
culture taken two days before death. The average temperature was about 
104° and was quite constant except following transfusions, when, on one 
occasion, it dropped abruptly from 107.8° to 97.4° F. Eight blood trans- 
fusions, averaging 150 cc. each, were given. The erythrocytes increased 
to 2,150,000 but the leukocytes never exceeded 4800 per c.mm. The 
neutrophils varied from 8 per cent on admission to 2 per cent before death. 
The gum margins continued to bleed and the throat graduallj’- became gan- 
grenous. The throat was treated locally with diarsenol vdthout effect. 
The patient died February 22, 1930. 

The findings at jiecropsy were: (1) Extensive gangrene of the mouth and 
pharjmx; (2) acute splenic tumor; (3) relatively aplastic bone marrow. 
The bone marrow contained numerous nucleated erjiihrocytes, some mye- 
locytes, a few neutropliils and numerous small mononuclear cells. Mega- 
karj'ocytes were rare. There was no leukemic infiltration of the viscera. 
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Comment Case IV. The interesting features in Case IV are the 
anemia and the hemorrhages. Leuchtenberger^'^ would classify 
this case as agranulocytosis complicated by anemia and hemorrhagic 
diathesis. It is difficult, if not impossible, to differentiate such a 
case as this from poisoning by benzene, or from the idiopathic type 
of aplastic anemia. It is noteworthy that this child who weighed 
18.7 kg. was given 1200 cc. of blood which increased the erythro- 
cytes 1.3 million per c.mm., yet there was an actual decrease in 
neutrophils from 248 to 90 per c.mm. Such an occurrence is not 
peculiar to idiopathic neutropenia. 

Discussion. Without meaning to belittle the many excellent 
reports in the literature, we believe that the obvious tendency to 
consider “agranulocytic angina” as a septic disease is unfortunate. 
Further progress toward an understanding of the syndrome would 
be promoted by the reports of unusual instances, and the long con- 
tinued observation of acute nonfatal cases. Hueper^® states, 
“Essential agranulocytosis (Schultz) can be differentiated by its 
clinical and pathological symptoms from diseases showing a second- 
ary agranulocytic symptom complex.” In a rather limited number 
of cases which fulfill all of the requirements originally laid down by 
Schultz, this statement seems to obtain, but borderline cases are 
numerous. A few authors insist that normal numbers of circulating 
erythrocytes and tlirombocytes are essential to the diagnosis. 
Zadek^® feels that a virus of sufficient potency to so completely 
destroy the myelocytic apparatus could not uniformly spare all of 
the closely related neighboring cells. A review of the literature 
shows that neutropenia and necrosis of tissue are the only mani- 
festations which are common to every case. The septic lesions of 
this condition we believe to be incidental and secondary. The 
necrosis of tissue however, may be an important and fundamental 
manifestation. 

Bickeh^ has discussed the similarity betv'^een agranulocytosis and 
aleukemic leukemia. This relationship may be very intimate. We 
have recently seen three children under seven years of age, with 
gangrenous stomatitis, high fever, leukopenia, almost complete 
neutropenia with no young circulating cells, marked anemia, throm- 
boc 3 i;openia and enlargement of the liver, spleen and lymph nodes. 
These children died but necropsies were not permitted. The criteria 
which differentiate aleukemic leukemia from idiopathic neutropenia 
are, the abnormal circulating cells, the hj'perplastic bone marrow, 
and the presence of leukemic infiltration in the viscera. These 
points need careful elaboration, especially in view of the hyperplastic 
bone marrow in Case III, and since some authors have obser^ ed 
myeloblasts and myelocytes in the circulating blood during recovery 
from attacks of neutropenia. In Bickel’s case there was leukemic 
infiltration of the viscera, Avith a fatty bone marrow and a^ non- 
leukemic blood picture. In cages such as these the diagnosis is apt 
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to be a matter of personal opinion. Much the same might be said 
of Case IV. 

Weisses differentiates “agranulocytosis” from lymphatic reaction 
by the fact that in the latter there is an absolute increase in lympho- 
cytes which replace the neutrophils to make the total leukocyte 
count normal or increased. It might be added that in lymphatic 
reaction there are usually many abnormal lymphoid cells while in 
idiopathic neutropenia most of the lymphocytes are normal. Many 
authors do not accept as “agranulocytosis’ ’ any case in which there 
is a significant absolute increase in lymphocytes or monocytes. 
Such rules are of doubtful value. The question of a relationship 
between idiopathic neutropenia and infectious mononucleosis should 
remain open. The contact of Case II with two other patients who 
developed glandular fever (infectious mononucleosis) is noteworthy. 
We have seen one patient with infectious mononucleosis in whom the 
circulating neutrophils completely disappeared. The clinical mani- 
festations in this patient, however, were much more benign than 
those of idiopathic neutropenia. It is possible, but not likely, that 
the difference between idiopathic neutropenia and infectious mono- 
nucleosis is merely a difference of degree. 

Aplastic anemia, in addition to the aplasia of the erythrocytic 
elements, usually includes leukopenia, especially neutropenia, as 
well as thrombocytopenia (Aleukia). Certain cases called “com- 
plicated agranulocytosis” by Leuchtenberger^^ resemble aplastic 
anemia. The infectious manifestations may be similar^® in the 
two diseases except that in aplastic anemia the onset of the fever 
is usually not so abrupt. Idiopathic neutropenia and aplastic 
anemia both show a severe neutropenia, the cause of which has 
been determined in some varieties of aplastic anemia. Benzene, 
neoarsphenamin, radium paint, trinitrotoluene, Roentgen ray and 
phenylhydrazin all cause neutropenia but tliey also cause an aplastic 
type of anemia and thrombocytopenia. Is it not possible that some 
chemical substance might destroy the granulocytic apparatus 
without damage to the other bone-marrow elements? 

Those hematologists who feel tliat agranulocytic angina is tlie 
result of bone-marrow exhaustion by nonspecific sepsis will interpret 
the blood picture as beiug an extreme shift to the left. In the case 
reported by Roberts and Kracke®® there was a tendency toward a 
shift to the left at the onset of the second attack. One of Zadek’s^® 
patients (Case IV) also developed a leukopenia under observation 
but the turn complete differential studies which are reported do not 
show a shift to the left. The patient also developed anemia and 
thrombocytopenia. The profound neutropenia which some patients 
show before they are symptomatically ill speaks most eloquently 
against idiopathic neutropenia being only a shift to the left, with 
eventual exhaustion. This is best demonstrated by Roberts’ and 
Kracke’s case. 
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Thrombocytopenic purpura presents no great clinical similarity 
to idiopathic neutropenia. The hemorrhagic manifestations which 
are observed in the latter are likely due to a terminal septicemia 
rather than a lack of blood platelets. However, the tvm conditions 
present an interesting analogy in that in each there is a selective 
depression of one blood element often without effect upon other 
circulating components. Both are more common in women. 
Removal of the spleen, which is followed by an increase in both 
platelets and leukocytes, is often cmative in thrombocytopenic 
purpura. In our case of neutropenia, in which splenectomy was 
done, there was a definite increase in thrombocjdes, though not 
the enormous increase which follows splenectomy in Banti’s sjm- 
drome or in hemolytic icterus. Although the postsplenectomy 
increase in circulating leukocytes was slight, a marked overgrowth 
of young myeloid cells was found in the bone marrow at necropsy 
thirty-five days after splenectomy. 

While the evidence at hand does not permit of definite conclusions 
as to the etiology and pathogenesis of idiopathic neutropenia, it 
does cast doubt upon certain theories which have been advanced. 

Exhaustion of a normal bone marrow as the result of nonspecific 
sepsis has been eliminated from consideration by the very funda- 
mental observations of Roberts and ICracke. These authors have 
definitely demonstrated that the neutropenia precedes all evidences 
of infection. 

Infection by an organism, the virus of which has a specific affin- 
ity for the granulocytic system, was suggested by Lovett.® The 
experimental work which has been done on guinea pigs is not con- 
clusive because the leukocj'tes of guinea pigs are most variable in 
their behavior, and neutropenia has been obtained in these animals 
with organisms other than bacillus pyocyaneus.®* 

A third suggested explanation of the neutropenia, oiz., infection of 
the bone marrow per se, has never been observed except in terminal 
septicemia. 

“Paralysis of the bone marrow” implies a neurologic lesion. 
Until it can be demonstrated that bone-marrow activity is regulated 
by a nervous mechanism, this explanation is not justified. 

jMany years ago neutropenia was attributed to negative chemo- 
taxis. Some such vaguely understood mechanism is to be considered 
in tjTihoid fever and infectious mononucleosis because in these 
diseases the injection of foreign protein will result in an increase in 
circulating neutrophils.!® Negative chemotaxis in the ordinary 
sense need not be considered in idiopathic neutropenia because in the 
acute stage of this disease the bone marrow is depleted of myeloid 
cells. 

Chemical poisoning of the granuloc3i;ic apparatus is certainly 
possible, but we are not aware tliat any drug acts solely on the mye- 
loid tissue. 
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A congenital hemopoietic insufficiency is a possible explanation. 
Hart^^ has observed fatal idiopathic neutropenia in two sisters. 
A familial tendency is also suggested by Bickel.^^ One of our 
patients (Case II) is known to have had a leukopenia during an 
infection a year before she developed idiopathic neutropenia, and 
the patient reported by Roberts and Kracke had a definite relative 
lymphocytosis five and a half years before the acute episode devel- 
oped. Both of these patients continued to show a moderate neutro- 
penia after recovery from the first attack. In another of our patients 
(Case III) there was a constant severe neutropenia for three years 
(probably nme years) during which time she suffered from many 
acute and chronic infections. Somewhat similar cases are reported 
by Rutledge and others and by Paroulek,^^ the former case being 
particularly suggestive of a congenital anomaly. In several of the 
reported cases there have been repeated acute attacks. In 2 cases^® 
myelocytes and myeloblasts entered the circulation in large numbers 
during recovery. Even if we consider the strain on the bone mar- 
row, these reactions were unusual and might suggest a congenital 
weakness. 

Against a congenital hemopoietic insufficiency we have several 
arguments, most of which are as intangible as those which favor it. 
In most patients idiopathic neutropenia develops in later life after 
many years of apparently normal existence. Also the cyclic nature 
of the condition is hard to explain on the basis of a congenital 
lesion, though Rutledge and others, suggest that it may be depend- 
ent upon some anomaly of the glands of internal secretion. Blumer^® 
dismisses the possibility of a congenital anomaly with the following 
statement, . . the same patient has reacted with the usual 

polymorphonuclear increase to one attack of an infection and has 
shown an agranulocytic reaction to another attack.” While this 
statement may be correct, we can find no case in the literature which 
fully justifies all of its implications. Blumer (personal communica- 
tion) saw a patient who had 7200 leukocytes with 72 per cent neutro- 
phils during an attack of tonsillitis less than five months before the 
onset of idiopathic neutropenia. It is to be recalled that one of our 
patients (Case II) responded to tj^hoid vaccine with a slight neutro- 
philia. The real truth as to the adequacy of the bone marrow in 
these cases cannot be determined until someone observes a patient 
with idiopathic neutropenia in whom there develops a separate 
disease such as empyema which requires the very rapid elaboration 
of huge quantities of neutrophils. Adequate proof of a very marked 
leukoc^ic reaction to infection would preclude the possibility of a 
congenital hemopoietic insufficiency if it preceded an attack of idio- 
pathic neutropenia, and would prove that the bone marrow had not 
been permanently enfeebled if it occurred subsequently. 

At this time we must take cognizance of a viewpoint concerning 
the pathogenesis of idiopathic neutropenia which is much more 
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subtle than any of those previously mentioned. We have stated that 
neutropenia and tissue necrosis are constant features probably of 
prinaary importance. The necrosis may be due to local tissue reac- 
tivity, anaphylactic or otherwdse. Schilling has demonstrated 
neutropenia in anaphylaxis^ (p. 197). Roberts and Kracke empha- 
sized the fact that exactly the same area on the tongue became 
necrotic in both of the attacks which their patient suffered. Might 
not this necrosis be the result of local tissue reactivity? One of us 
observed a patient with Arthus phenomenon, following the injec- 
tion of diphtheria antitoxin, in whom there were definite exacerba- 
tions and remission in the local and general symptoms. In. this 
patient each injection of antitoxin was followed by ajall in the 
leukocyte count, once from 18,000 to 13,700, and on the second 
occasion from 16,800 to 10,400, but differential counts were not 
done. In the case reported by Rutledge and others, there occurred 
an eosinophilia with each attack, a feature which also suggests 
anaphylaxis. Shwartzman^^ has recently described a local tissue 
reaction which is somewhat similar to the Arthus phenomenon, 
but differs from it in certain respects. The injection of a bacterial 
filtrate is an essential feature of the “Shwartzman reaction.” A 
local area is prepared by the subcutaneous injection of the filtrate 
and the reaction occurs in this area upon the intravenous injection 
of more filtrate twenty-four hours later. Talley, in discussing the 
paper of Roberts and Kracke, mentioned the fact that Eiman had 
suggested a possible relationship between the “Shwartzman reac- 
tion” and idiopathic neutropenia. As far as we can determine, 
neutropenia, periodicity and eosinophilia have not been observed 
in connection with the “Shwartzman reaction.” If this reaction 
were the one which takes place in idiopathic neutropenia the site 
of necrosis would be determined by the point at which the offending 
material was absorbed during the first vaccination. If, on the other 
hand, it be the Arthus phenomenon which takes place, the necrosis 
would occur at the site from which the protein was absorbed last. 
In either case the offending material would likely be of bacterial 
origin and in most instances would gain entrance to the body through 
the mucous membranes of the alimentary or respiratory tracts. 
This idea as to the pathogenesis of idiopathic neutropenia might 
account for the neutropenia, the necrosis, the periodicity, the acute 
onset and the occasional eosinophilia, but is somewhat discredited by 
the late appearance of the necrosis and the occurrence of sirnilar 
necrotic lesions in many other diseases which are characterized 
by neutropenia. 

Certainly further investigation of this interesting symptom com- 
plex is needed. . . „ 

Summary and Conclusions. — 1. The name “agranulocytic angina 
is unfortunate because of its intrinsic ambiguity, and because it 
implies that we are dealing with a mouth infection which causes 
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neutropenia instead of with a syndrome of utterly unknown etiology 

and pathogenesis. • • • r, 

2. Stomatitis is such a common secondary manifestation in the 
blood dyscrasias which are characterized by neutropenia that it is 
probably of no etiologic importance. 

3. From a study of our own cases we concluded that neutropenia 
was primary and infection secondary, an idea which found final 
proof in the case reported by Roberts and Kracke.’ 

4. In view of the inadequacy of our present loiowledge we feel 
that it is not justifiable to divide the syndrome arbitrarily, and sug- 
gest that all cases of unexplained neutropenia with secondary infec- 
tion be grouped under the general head of idiopathic neutropenia. 

5. The similarity between aplastic anemia, aleukemic leukemia 
and idiopathic neutropenia (especially the complicated forms) is 
emphasized. 

6. We have included the record of a patient who was in the Uni- 
versity Hospital in 1910 to illustrate the fact that in former years 
idiopathic neutropenia was either overlooked because the blood 
was not examined, or was interpreted as a symptom of bone-marrow 
exhaustion, aleukemic leukemia or aplastic anemia. 

7. Splenectomy was performed in one of our cases with no appar- 
ent benefit. 

8. The similarities which idiopathic neutropenia bears to anaphy- 
laxis and the Shwartzman reaction are discussed. 
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A CAREFUL search of the available literature fails to reveal any 
cases of gangrene or ulceration of the enteric tract attributed to 
atherosclerosis of the smaller arteries. In 1927, Leitman described 
a case of massive gangrene of tlie lower portion of the ileum and 
the upper extent of the colon, which he ascribed to far-advanced 
atherosclerosis of the superior and inferior mesenteric arteries with 
almost complete occlusion by large plaques. He made no mention 
of the smaller vessels. Most of cases on record of massive 
gangrene of the enteric tract are associated with embolism or septic 

thrombosis. „ , • . ? e 

In 1925, Dow published a statistical study of the incidence ol 
atherosclerosis of the various arteries of the body. He said, “A verj’ 
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prominent feature of my analysis was the comparative freedom 
from atheroma of the greater part of the main stem of the mesenteric 
vessels and the branches into which they divided,” 

The clinical syndrome in abdominal arteriosclerosis is usually 
discussed under the term “Angina Abdominalis.” This term was 
first used by Baccelli. In 1928, Gauss reviewed this subject, defin- 
ing abdominal angina as “ a symptom complex, secondary to car- 
diovascular disease, occurring usually in persons past forty with 
arteriosclerosis, characterized by abdominal pain which tends to be 
severe, paroxj’^smal and recurring; it is associated with general 
weakness, loss of weight, and frequently, abdominal distention and 
belching.” Men are more frequently affected than women. 

Held, in 1925, stated that “localized repeated vasoconstriction of 
the gastric vessels, especially those supplying the submucosa, may 
lead to gastric erosion and even to ulcer formation.” 

At the Cincinnati General Hospital there have recently come 
under observation 2 cases of massive gangrene, and one of extensive 
ulceration, of the enteric tract, associated with sclerosis of the smaller 
mesenteric vessels. 

Case Reports.— Case I (N-30-221). The patient was a white woman, 
aged sixtj^-one years, admitted to the hospital March 11, 1930, with the 
complaint of persistent cough accompanied by shortness of breath and 
palpitation. The family history was essential^ negative. Several years 
before, the patient had an attack of rheumatism, following which a diagnosis 
of “rheumatic fever with cardiac involvement” was made. For the five 
years previous to admission the patient had gradually become more dys- 
pneic and during the last year had developed edema and palpitation. There 
had been some loss of weight. No liistory of any gastroenteric disturbance 
was obtained. 

The ^ significant findings of the 'physical exammation were; marked 
cyanosis; emphysematous chest; loud systolic murmur over the precordium 
vith irregular premature contractions; blood pressure of 174 systolic and 
120 diastolic; marked sclerosis of the peripheral vessels; distended abdomen 
with shifting dullness; pitting edema and cyanosis of the lower extremities. 
The Wassermann reaction was negative. There was a slight leukocjdosis 
(10,000), and the urine showed 3+ albumin. A teleoroentgenogram 
revealed cardiac enlargement, accompanied by chronic pleurisj'^ and pleural 
effusion. The patient did not tolerate digitalis or diuretics and her dyspnea 
was orfy slightly relieved by morphin. ' The blood pressure changed to 190 
systolic and 105 diastojic. She vomited frequently. Auricular fibrillation 
began and the cyanosis^ became more pronounced. The urinary output 
became markedly dumnished and the edema increased. One month after 
admission the patient died with the diagnosis of cardiac decompensation. 

,. -^tautop^j, the heart weighed 475_gm. Ball thrombi, were found attached 
hghtly to the lining of the right atrium over areas of myocardial infarction. 

1 ortions of these thrombi were found plugging two large branches of the 
pulmonary arteries, with resultant pulmonary infarction. The mitral 
valve measured only 70 mm. in circumference and revealed evidence of old 
rheumatic and atherosclerotic disease. Atheromatous patches and plaques 
were found m the large coronary arteries, in the aorta and its large branches 
and m the pulmonary vessels. The most conspicuous feature on superficial 
examination of the abdominal organs was extensive discoloration of the 
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gastroenteric tract, most marked in the transverse colon. The color 
varied from a reddish purple to a purplish black. The entire tract was 
moderateb’’ distended without anj'' eiddence of obstruction or perforation. 
After opening the bowel the only portions not involved in the gangrenous 
process were found to be the rectum, the lower half of the sigmoid and a 
srnall portion of the ileum just above the ileocecal valve, these portions 
being sharply demarcated from the gangrenous parts. A careful examina- 
tion of the larger mesenteric A’^essels revealed slight thickening only in the 
celiac axis. Microscopic sections showed marked sclerosis of the small 
arteries and arterioles in the mucosa and submucosa of the gastroenteric 
tract. The areas supplied by these vessels were extensively necrotic, vnth 
diffuse infiltration of poljnnorphonuclear leukocytes. In the submucosa, 
the process resembled a diffuse cellulitis^ with marked edema of the tissues, 
while more superficially the lesion was similar to that of anemic infarction. 
Microscopic examination of sections from other viscera revealed a moderate 
atherosclerosis of both large and small vessels. 

The pathologic diagnoses were: far advanced chronic rheumatic and arterio- 
sclerotic heart disease with mitral stenosis, atrial thrombosis and pulmonary 
infarction; small vessel atherosclerosis in the gastroenteric tract with 
mucosal and submucosal gangrene; generalized arteriosclerosis and arterio- 
losclerosis with scarring of the ladneys; generalized edema and chronic 
passive congestion of the viscera; pulmonary emphysema. 

Case II. — (N-30-304). The patient was a white man,'aged forty-one 
years, admitted to the hospital April 9, 1930, complaining of occasional 
duU pains in the left leg, left hip and rectum, of about three weeks’ dura- 
tion. The family lustory was essentially negative. The past history 
included measles, chickenpox, pertussis, tjTJhoid fever and malaria. The 
patient stated that he had had no gastroenteric disturbances, except con- 
stipation, the last bowel movement haATng been five daj’^s before admission. 

Physical examination revealed an emaciated but fairly well-developed man 
apparently not acutely ill. Examination of the chest was essentially nega- 
tive. The blood pressure was 102 systohc and 66 diastolic. Examination 
of the abdomen revealed ver}'- poor relaxation and elicited a sense of resis- 
tance in the right upper quadrant. On rectal examination, internal hemor- 
rhoids were palpated. Two days after admission, an enema was given, 
following which a large amount of fecal material was passed. During the 
next ten days there was no bowel movement. The patient’s condition 
continued unchanged except for considerable abdominal pain during 
attempts at defecation. Proctoscopic examination was negative. There was 
a leukocjdosis of 13,000. The urine, spinal fluid Wassermann and neuro- 
logic examinations were essentially negative. A barium enema appeared 
to remain entirely in the colon so the possibility of enteric neoplasm was 
considered. Three weeks after admission, the proctoscopic examination 
was repeated without positive findings. During the same day the patient 
had an attack of severe pain in the abdomen accompanied by indefinite 
patterns, not motile, on the left side. At this time a small indefinite mass 
was felt'in the left lower quadrant but there was no abdominal rigiditj". 
Two days later the patient became nauseated and vomited and there was 
a definitely palpable mass just above the left iliac spine. Five da}'s after 
this a dark red bloodclot was passed per rectum. The patient Avas trans- 
ferred to the surgical serAUce and an exploratory laparotomy Avas performed. 
The mass in the left lower quadrant Avas found to be a very hard fecolitli 
impacted in the colon. In the small intestine there were several areas of 
discoloration suggesting recent intestinal obstruction. The stasis may have 
been partiallv relieved by the pre-opera tiA’e enema. The day folloAvmg the 
operation, tlie patient began developing edema and Ins condition hecamc 










ZEEK, phair: ulceration and gangrene of enteric tract 551 

very poor. Two days after operation the i)atient vomited and pulmonary 
edema became marked. Three days later the patient died suddenly, having 
had no bowel movements following the laparotomy. 

At autopsy, a considerable amount of blood was found in and about the 
abdominal wound to which a loop of ileum was bound by fibrinous adhesions. 
On opening this portion of the intestine a large area of ulceration was 
encountered, fairly well marked off from the surrounding normal portions 
of the bowel. Several similar ulcers were found in other portions of the 
ileum, jejunum, cecum and colon. There were also a number of serpiginous 
ulcers, situated on the lesser curvature of the stomach near the pylorus, 
possessing slightly thickened edges and shallow centers.^ All of these 
ulcers contained white plastic exudate and were very distinctly outlined. 
The surface of the ulcers was coated rvith fecal material which could not 
be washed off readily. 

The heart weighed 365 gm. The musculature was soft and stick 3 '^ with a 
cooked appearance, and on section presented numerous fibrotic areas, some 
of wliich had soft, red centers. The coronarj’- arteries contained numerous 
atheromatous patches, and in the left anterior descending branch there was 
a fresh thrombotic mass completely occluding the lumen. The aorta and 
its larger branches contained vevy few atheromatous areas and showed only 
a slight decrease in elasticity. Similar changes were found in the puhnonarj'^ 
arteries. The large mesenteric vessels were not remarkable. 

Microscopic examination revealed extensive scarring of the smaller vessels 
related to the ulcerated areas of the enteric tract. The ulcers consisted of 
eroded mucosa infiltrated with poljrmorphonuclear leukocjdes, beneath 
which extensive granulation tissue was present. In some of the ulcers there 
was complete loss of structural outlines in the mucosa and submucosa. In 
others, the gangrenous process extended through the entire wall and involved 
the serosa. There was moderate arteriosclerosis in the other ^dscera and 
very marked scarring and thrombosis of the coronary vessels. 

The pathologic diagnoses were; far-advanced coronary sclerosis with 
thrombotic occlusion and extensive myocardial degeneration; focal small 
vessel sclerosis in the gastroenteric tract with chronic and acute ulceration; 
moderate generalized arteriosclerosis; subacute and chronic interstitial 
pancreatitis; early cirrhosis of the liver; chronic cholecystitis and chole- 
lithiasis; prostatitis with small adenomata in the prostate and kidnej'; 
acute bronchitis; puhnonarj'^ edema and emphj'^sema; toxic changes in the 
wscera. 

Case III. — (N-30-404). The patient was a colored male, aged fifty- 
seven years, admitted to the hospital March 5, 1930, complaining of drops 3 ^ 
The patient's history was unreliable. He stated that he had been in good 
health until his present illness. He had had gonorrhea and several penile 
lesions while a 3 'oung man. His wife died in childbirth but there are two 
healthy children. The onset of the present illness was two 3'ears before, 
with d 3 ’^spnea and a slight cough. The edema of the lower extremities had 
become much worse vdthin the last two months'. He had been vomiting 
every morning but believed this to be caused by a medicine prescribed by an 
outside ph 3 'sician. There was no history of any other gastroenteric disturb- 
ance. The patient stated that he had had rheumatism. The ph 3 'sical 
findings were: Che 3 Tie-Stokes respiration; emaciation that suggested a re- 
cent loss of weight; sluggish pupils; pulmonary emplu'sema and congestion; 
marked enlargement of the heart dovmward and to the left, with a diastolic 
murmur audible over the aortic area and the entire left side of the sternum. 
The peripheral vessels were tortuous and sclerotic and the pulse was Cor- 
rigan in t 5 y)e. The heart was regular in rh 3 i,hm but variable in rate. Dur- 
ing h3T3ernea the rate dropped to about 48. During apnea it varied between 
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()(5 and 72. The abdomen moved freely vith respiration. The liver and 
spleen were not palpable. There was only a slight pitting edema of the 
lower extremities. The blood pressure was 210 sj’-stolic and 50 diastolic. 
The Wassermann was strongly positive. The urine showed l-b albumin 
on one occasion. The blood, spinal fluid and blood chemistrj'^ were not 
remarkable. A teleoroentgenogram revealed marked cardiac enlargement 
to the left. The patient improved under antis 3 Tphilitic treatment and was 
discharged on April 12, 1930, but was told to continue treatment at the 
cardiac clinic. The patient returned to the hospital two months later with 
substernal pain in addition to the previous complaints. He also stated that 
he had been constipated. The physical findings were essentially the same 
as on the p^e^^ous admission except that the evidences of cardiac decom- 
pensation were more marked. The blood pressure had risen to 250 systolic 
and 70 diastolic. Two weeks later the patient became comatose, but 
gradually recovered consciousness and felt very well for two weeks. During 
that time he was allowed to be up in a wheel chair, but the edema returned. 
Two months after admission, the patient complained of urinary retention 
with pain in the lower abdomen, which was distended and rigid. Voluntary 
voiding followed the application of heat, but the patient’s condition rapidlj’’ 
grew worse and he died twenty-four hours later. 

At autopsy the entire gastroenteric tract was markedly dilated. The 
ileum, jejunum, cecum and the lower portion of the ascending colon had 
a purplish-black appearance, abruptly limited above and below. The 
stomach was enormously dilated, but the mucosa, save for being flattened, 
presented no abnormal changes. The duodenum was not remarkable. 
The wall of the gangrenous portion of the enteric tract was friable 
but no perforation was found. The mucosa of the uninvolved colon 
appeared normal. The walls of the mesenteric arteries were markedlj’’ 
thickened, and in the smaller branches small plugs of thrombi were found, 
but there was no e^ndence of embolism. The heart weighed 500 gm. The 
myocardium had a grayish-red, cooked appearance. The coronary arteries 
and the aorta were tortuous and revealed large atheromatous plaques in the 
intima. In the abdominal portion of the aorta early calcification and ulcera- 
tion were found. 

Microscopic examination of the ileum, jejunum and cecum revealed 
marked atherosclerosis, both of the large and of the small vessels suppljnng 
the enteric tract. The arterioles of the mucosa and submucosa were espe- 
ciallj’^ involved so that there was almost complete obliteration of their 
lumina. The areas supplied by these vessels were edematous and diffusely 
infiltrated with poljmiorphonuclear leukoc 3 'tes. The mucosa was e.xten- 
sively necrotic, resulting in loss of all normal cellular outlines. Microscopic 
sections from other Aoscera presented marked arterioloatherosclerosis. 

Pathologic diagnoses: diffuse arterio- and arteriolosclerosis, with massive 
gangrene, of the enteric tract; myocardial degeneration; generalized chronic 
passive congestion and toxic changes in the ^^sce^a; S3^philitic aortitis; sub- 
acute bronchitis vith moderate pulmonar 3 ’’ edema. 


Discussion. The outstanding characteristic w^hich these cases 
had in common was sclerosis of the smaller vessels in the gastro- 
enteric tract, associated wdth localized areas of necrosis. There 
was also some degree of generalized arteriosclerosis. 

Only one patient, N-30-304, presented symptoms which might 
be expected in connection with the gastro-enteric lesions found at 


autopsy. • + 

A hypothesis suggested by the nature of these lesions is tliat 
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gradual occlusion of the vessels decreased the nutritional^ supply 
to sueh an extent that bacterial invasion became greatly facilitated, 
and there resulted extensive ulceration and gangrene of the mucosa 
and submucosa. 

Summary. Three eases of extensive ulceration and gangrene of 
the gastroenteric tract are described in which these lesions are 
attributed to mesenteric arteriosclerosis. 

bibliography. 

Bacelli, cited by Goodman, E. H.: Angina Abdominalis, Am. J. Med. Sci., 1918, 
155, 524. 

Dow, D. R.; Incidence of Arteriosclerosis in Arteries of Body, Brit. Med. J., 
1925, ii, 162. 

Gauss, H.: Angina Abdominalis, Colorado Med., 1928, 25, 108. 

Held, I. W.: Digestive Symptoms Caused by Disease of the Abdominal Vessels, 
Med. J. and Rec., 1925, 122, pp. 6 and 71. 

Leitman, G. S.: Gangrene of the Intestines Caused by Ai-teriosclerosis, .1. teorot. 
i prakt. med., 1927, 2, 569. 


EMETIN AND THE TREATMENT OF AMEBIC COLITIS.* 

By Alfred C. Reed, M.D., 

PROFESSOR OF TROPICAL MEDICINE, UNIVERSITT OF CALIFORNIA, 

SAN FRANCISCO, CALIF. 

(From the Pacific Institute of Tropical Medicine, University of California.) 

Emetin has become a popular drug in the treatment of intestinal 
protozoal infections and also in a number of other conditions, where 
the indications are much less definite. That its indiscriminate or 
unskillful use is dangerous, is well attested by reports of fatalities 
and by the frequent observation of serious poisoning symptoms. 
This was stressed by the writer as early as 1916.^ Emetin poisoning 
shows itself clinically in three chief syndromes. These arise (1) 
in the gastrointestinal tract; (2) in the nervous system, and (3) in 
the eirculatory system. Deaths have been reported from the effects 
under Group 3. In addition, there may be a severe local reaction 
to hypodermic injection, sloughing with intramuscular injection, 
and a definite cumulative action must invariably be remembered. 

1. In the gastrointestinal tract, Avhen taken by mouth, emetin is 
known to cause salivation, nausea and vomiting, all secondary to 
local irritation in the stomach. The effects of larger doses on the 
intestinal tract are not always remembered. In animals large doses 
hypodermically cause nausea, vomiting, purging with blood in the 
excreta, collapse and death in a period of hours. Excessive doses 
hypodermically or intravenously may result in death from collapse 

* Read before San Francisco County Medical Society, October 7, 1930. 
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and heart failure with no vomiting. In animals, death witliin 
twenty-four hours may show little in the way of postmortem changes 
other than a general gastroenteritis. In dogs there is often intestinal 
ulceration. These things indicate strongl 5 >- that emetin is excreted 
through the intestinal mucosa, thereby causing local irritation and 
ulceration. 

In the human patient, diarrhea and dysentery in sensu strictn, 
are easily produced either by rapid overdosage or by cumulative 
action of too long continued dosage. It easily happens that the 
diarrhea due to amebic infection is continued as an emetin diarrhea. 
The indiscriminating observer is prone under these conditions to 
continue the emetin too long or even to increase the dosage. These 
possibilities attend the hypodermic use of emetin. By mouth the 
salts and various combinations of emetin are more apt to cause 
nausea and vomiting if released in the stomach, but may do so even 
in enteric-coated containers. This may be due to reverse peristalsis 
carrying the alkaloid forward into the stomach, to partial disin- 
tegration of the salol or keratin coating in the stomach, or to excre- 
tion of absorbed drug through the stomach mucosa. We need 
better information as to the nature of emetin loss from the body, 
the relative amounts and channels of excretion, the breakdown or 
detoxication of the drug in the body and the rate at which these 
processes occur. 

2. In the nervous system, emetin also shows a powerful action 
which is undoubtedly operative some time before symptoms appear. 
We need here, too, more information as to histologic changes pro- 
duced, selective action on different parts of the nervous system, and 
the factors that delay restoration to normal. Clinically, peripheral 
neuritis and edema are seen as evidence of emetin poisoning. The 
patient complains of swelling of the feet and ankles, often of a pre- 
tibial edema, attended by weakness, sometimes by dull or stabbmg 
pains, and by paresthesias. At times the neuritic pains seem to 
localize in the joints, simulating an arthritis. This is also noted in 
relation to the peculiar artlrritis often associated with bacillary 
dysentery. The hands and forearms are less frequently affected. 
Dyspnea on exertion, low blood pressure, and fast pulse are inti- 
mately related to the neuritic symptoms but whether they represent 
entirely a separate action on the heart, or involvement of the vagus 
and sympathetic nerve systems, or a composite action, including 
both peripheral nerves and heart, is at present unknown. In any 
case, emetin poisoning clinically often presents a picture of edema, 
peripheral neuritis, weak heart and low temperature and blood 
pressure, which is almost indistinguishable olijectively from one 
type of beriberi. It raises a question worthy of study as to the 
inffuence of the vitamin B-1 (vitamin G) balance in the bodj^ on the 
development and character of symptoms of emetin poisoning. 

3. In the chculatory system, emetin in toxic dosage seems to aet 
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both on tlie controlling nerve mechanism and on the intrinsic mus- 
culature of the heart. Fast pulse and lowered blood pressure are 
clinical danger signs and should be detected and carefully regarded. 
Dyspnea on exertion and weakness are equally important. The 
lowered blood pressure may in itself partly or entirely determine 
the fast pulse rate, or may be a joint result of decreased peripheral 
vessel resistance with lowered dynamic power in the heart piuscle. 
It is apparently connected closely with the peripheral neuritis and 
edema. J. H. Rinehart, in the Department of Pathology of the 
University of California Medical School, has observed necrosis of 
cardiac muscle fibers in cats receiving lethal and sublethal doses of 
emetin. Observations on the intrinsic and extrinsic nervous system 
of the heart are needed. Auricular fibrillation may be a direct 
result of emetin poisoning and may cause death. . An example of 
the danger of disregarding the usual danger signals of emetin poison- 
ing, as well as of exceeding a safe total dosage (lyide infra), is furnished 
by the case reported by F. J. Leibly,^ where neither blood pressure 
nor pulse rates are recorded except in the terminal hospital charts, 
and where nausea, vomiting and peripheral neuritis were not 
properly regarded. In this case, in addition, the actual total dosage 
of emetin exceeded safe limits (1.28 gm. or 21 grains by the author’s 
record, which does not include additional emetin from four doses 
of ipecac totaling 9.2 gm.) 

In general, the clinical similarity is striking between the heart of 
emetin poisoning and the beriberi heart. Rinehart’s observation 
noted above, is at variance apparently with the statement in 
Cushny’s Pharmacology (Edition IX, edited by Edmunds and Gunn) 
as follows, “Emetin injected into a vein weakens the heart’s action, 
.and induces a fall of blood pressure, but when it is injected sub- 
cutaneously or given by the rhouth, the heart is not affected di- 
rectly.” Our own experience indicates a direct action of emetin on 
the heart, regardless of the method of administration. On theoreti- 
cal grounds, and because of our respect for as yet unknown factors 
in the action of emetin, we have never used it intravenously. 

During the past year extensive studies have been conducted in 
this Institute in collaboration with the Department of Pharma- 
cology of the University of California hledical School. A long 
series of drugs is being investigated and some promising new addi- 
tions to the therapy of amebiasis are being studied. Progress 
reports on these studies have appeared in special journals. Many 
older and less common drugs have also been studied. It is not our 
purpose here to discuss this work which doubtless will modify our 
therapeutic methods in the future. We wish to present here a plan 
of therapy for amebiasis which we find highly effective at present, 
and which can and must be modified to meet the conditions in each 
individual patient, or as better drugs may be found. 

Modification and adaptation are necessary in the treatment of any 
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chronic disease, A'ciy especially in amebiasis. The desiderata, arc 
easily enumerated. Lacking a quick, powerful and safe specific, 
the physician seeks a form of treatment which will give a maximal 
percentage of cures, with the minimal risk to the patient and the 
least possible interruption of his daily activities. These points 
have been kept in mind constantly in the gradual development of 
the method here described. 

The criterion of cure in amebiasis is difficult of establishment. 
We have somewhat arbitrarily set the definition of cure as an interval 
of three months after termination of treatment with no evidence 
of histolytica cysts in the stools on adequate examination. Ame- 
biasis is not a self-limited disease and as a rule will persist until eradi- 
cated by drug therapy. The late Dr. W. E. Musgrave has described 
spontaneous cure as a rare occurrence and cure following an acute 
intercurrent disease. These points are worthy of careful study. 
Certainly their occurrence is unusual at least. Adequate examina- 
tion means both direct and concentrated smear examinations by a 
really competent technician. Stool culture as a routine adds very 
little to the accuracy of diagnosis, and diagnosis, regardless of 
everything else, depends on one thing only, microscopic demonstra- 
tion of Entamoeba histolytica. Active amoebas are less characteristic 
and should not receive positive identification until after fixation 
and iron hematoxylin staining. The cysts are characteristic and are 
more valuable for direct diagnosis. Cysts rarely appear in a diar- 
rheic or dysenteric stool. Per contra, active forms are much less 
common but may occasionally be seen in a formed or even in a 
constipated stool. By the inexperienced eye, active forms are 
easily confused witli leukocytes, pus cells, macrophages and fixed 
tissue cells. While Charcot-Leyden crystals are usually found in 
the presence of cysts, these crystals alone are not pathognomonic 
of amebiasis. Their significance and method of formation are not 
known. They may indicate an allergic tissue reaction. It is inter- 
esting in this connection to recall the frequency of local mild allergic 
reactions at the site of emetin injections through the skin, as also 
the long-described ipecac hay fever, not infrequently set up by 
breathing in powdered ipecac root. 

So far as we loiow, the only natural portal of entry of amebic 
infection into the human body is through the intestinal tract after 
ingestion of amebic cysts. Active forms of Entamoeba histolytica 
never transmit the infection. The ingested cysts have been shovm 
by Dobell to excyst in the lower small intestine, a single active 
amoeba being gradually extruded through a pore in tlie cyst wall. 
Study of amebic invasion of the small intestine is greatly needed. 

If it occurs to any considerable extent, it might well be a precursor 
of sprue, or set up a specialized functional pathology associated 
with fatty diarrhea. The newborn active amoeba by a peculiar 
process subdivides into S new amoebas which very soon penetrate . 
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the mucosa of the large intestine, either through a crypt or by pene- 
tration between lining cells or by histolysis of the lining-cell layer. 

In the submucosa minute abscesses are formed. These enlarge 
and burrow through to the lumen of the bowel, pointing as small 
yellow spots which rupture to form small ulcers. A number of these 
small abscesses or ulcers may coalesce and the result is a large 
ulcerated area with deeply undermined raised edges. The mucosa 
between ulcers is healthy. Active amoebas are found in the edges 
of healthy tissue, and cysts appear only in the lumen of the bowel. 

The parasite-host balance must be understood. The optimum 
conditions for the parasite are absence of diarrhea, dysentery or 
other bowel symptoms. If diarrhea is present, active amoebas are 
carried away from the host’s body and invariably perish. If no 
colonic symptoms are present, amoebas leave the body in the form 
of cysts, which alone can transfer the infection to a new host. 

In long-standing chronic cases there is apt to develop a consider- 
able amount of fibrous tissue mixed with leukocytic and inflamma- 
tory deposits. This type of reaction is probably due to secondary 
bacterial infection as amoebas alone cause very little tissue reaction. 
It is probable that the amebic infection is usually more or less com- 
plicated by bacterial infection. This does not seem to be a sym- 
biosis, as Cleveland and Sanders® have finally succeeded in raising 
Entamoeba histolytica in bacteria-free cultures by the use of cat 
liver in vivo. The bacterial infection is better considered as a com- 
plication which tends to increase the inflammatory reaction, pro- 
duce more fibrous tissue, and normal tissue destruction, and set 
up a more or less independent type of lesion which has two important 
bearings on treatment. In the &st place, the infiltration and thick- 
ening of the intestinal wall allows nests of amoebas to remain rela- 
tively inaccessible to drugs. In the second place, the pathologic 
picture remains more or less undisturbed by destruction of the 
amoebas and constitutes an entity in itself which has two types of 
symptoms. The first of these types is due to the fact that the infil- 
tration and production of inflammatory and fibrous tissue leads to 
constrictions or stenoses, dilations and masses in the 'bowel wall. 
The second type of symptoms consists of the persistent colitis, diar- 
rhea or dysentery, and constitutional effects resulting from active 
bacterial infection and interference with normal intestinal function. 
This is the explanation of cases dfficult or impossible to cure after sev- 
eral thorough courses of treatment. Surgical measures may be neces- 
sary and the surgery of amebiasis requires separate consideration. 

Treatment. The treatment of intestinal amebiasis must be 
carefully designed to meet the indications of biologic, pathologic, 
pharmacologic and clinical needs, which have been outlined. The 
major influence of the drugs used must evidently be exerted on 
amoebas lying deep in tissues and not on any contents of the bowel 
itself. In general an avoidance of bulk and roughage in the diet is • 
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desirable, both to promote drug absorption and to relieve irritation 
of the intestine. It is questionable wlietber lowering starch intake 
has any special effect, as the active amcebas are feeding on tissue 
juices and not on starch grains in the intestinal contents. 

Just as in malaria, duration of treatment is of extreme importance 
and the percentage of cures will rise in direct proportion to it up to 
a period of ten to twelve weeks. In other words, the total course 
of treatment should extend over ten to twelve weeks. It is worth 
repeating that the aim of this treatment is to give a maximal per- 
centage of cures, with minimal risk to the individual patient and the 
least possible interruption of his ordinary activities. We will 
sketch here a fairly standard course, attempting to meet -all the 
requirements, and urging again that it must be adapted individually 
to each patient, often with electh'e additions which will be noted 
later. The course is designed for ambulatory patients and no par- 
ticular advantage has been noticed from keeping the patient in bed 
during part or all of it. Here again concomitant conditions, weak 
circulatory system or dysentery itself, may make bed rest necessary. 
The dosages advised are for adults of medium average weight 
(60 to 70 kilos) up to sixty or sixty-five year of age. 

Drugs are initiated by a series of six daily hjqj’odermic doses of 
emetin hydrochlorid of 1 grain (0.065 gm.) each. These are 
followed consecutively by six daily doses hypodermically of y- grain 
(0.0309 gm.) emetin hydrochlorid, making a total of 9 grains of 
emetin. Clinical experience points definitely to a maximum safe 
dosage of 12 grains (0.80 gm.) in a single course. Anderson and Leake^ 
in this institution have demonstrated experimentally that the dose of 
emetin should not exceed 10 mg. per kilo of body weight, if toxic 
symptoms are to be avoided. The patient is then given arsenic in 
the form of acetarsone (“Stovarsol”), 1 tablet (0.25 gm.) twice 
daily after food for ten days, a total of 20 tablets. This series is 
followed by . seven to ten days of chiniofon (“Yatren”— German 
imported) given both by mouth and in rectal irrigations. The 
patient takes 1 chiniofon pill (0.25 gm.) after each meal for this 
period and on the evenmg of each day observes the following pro- 
cedure. Ti\m hours before bedtime, a cleansing enema of 2 per cent 
sodium bicarbonate (3 pints) is taken. At bedtime, in fact while 
lying on the left side in bed, 6 ounces of warm water containing a 
powder of 5 grams chiniofon is slowly instilled into the rectum by 
the patient himself, using a soft rubber ear syringe of 1- or 2-ounce 
size for the purpose. The patient must not assume’ a vertical posture 
after introducing the chiniofon solution. The solution is retained 
overnight, usually with no difficulty. 

After the chiniofon course, we prefer to allow a week on an iron, 
strychnin and quinin tonic. This is followed by 1 grain pills of 
bismuthous emetin iodid with enteric coating, three each day to a 
. total of 20. These can be given before or after meals, or altogether 
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at bedtime. If they excite gastric or intestinal irritation, the daily 
number should be reduced biit the total kept constant. This course 
is followed by a second series of hypodermic injections of emetin 
hydrochlorid, f or | grain each daily, to a total of 6 treatments. 
This gives a maximum of 7 grains of emetin in the second series 
including the emetin iodid by mouth, which contains 20 per cent 
emetin. 

In regard to acetarsone, we found that 3 tablets daily gave symp- 
toms of arsenic poisoning in 1 patient in 6. Two per day rarely 
cause symptoms but if they appear, the drug is stopped at once 
and not repeated. The symptoms of poisoning are gastrointestinal 
irritation, lumbar pain, renal irritation, rashes especially involving 
palms and soles, joint pains and fever. Close watch is kept of the 
blood pressure, pulse rate and evidence of weakness or edema, 
throughout the treatment with reference to emetin poisoning. 
Should symptoms appear, treatment is interrupted for a few days 
or longer and continued with smaller dosage and rigid supervision. 
Sometimes with bed rest adequate treatment ean be administered 
without toxic symptoms in such patients. In the hypodermic 
courses, no injections are given on Sundays. At the termination of 
the course, elixir of iron, quinin and stryehnin is given by mouth 
for one month. 

In addition to the course as outlined, two other adjuvant features 
must be available. Often the success of treatment depends on one 
or both of them. The first consists of the use of colon irrigations 
where constipation is in evidence or where colitis is fairly acute or 
ulceration extensive. These irrigations should be copious, with 
proper posture to secure spreading of the colonic mucosa by the 
fiuid, and include saline and soda solutions, 1 to 5000 quinin hydro- 
clilorid, 1 to 2500 emetin hydrochlorid and 1 to 5000 potassium 
permanganate. The second adjuvant treatment consists of the 
use of simple or reinforced autogenous total stool vaccines. These 
are of particular value where constitutional effects of amebiasis are 
in evidence, where the symptom course is chronic and where the 
pathology shows the influence of bacterial infection. Vaccine doses 
can be given hypodermically, Avith increasing size, at weekly inter- 
A^als, during the general treatment as outlined. 

Innumerable other dnigs have been recommended and used in 
various parts of the Avorld. Better drugs are now being sought in 
our laboratory. We not infrequently use one or more of these 
others in the course of treatment. lioAA-ever, on the whole, our 
best results have been along the lines indicated. Chaparro amargosa, 
Kurchi, auremetin, and antimony emetin iodid haA’’e been definitely 
abandoned. 

It remains to say that in chronic cases complicated by much 
fibrous reactive tissue and bacterial infection, elimination of amoebas 
is by no means certain to cure the dysentery which may assume the 
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of a typical chronic ulcerative colitis. In such cases our 
results have been best along the lines advocated by Bargen. Appen- 
dicostomy, with through and through irrigations over a period of 
time, followed by appendectomy, is another valuable recourse in 
some clnronic patients. Amebic appendicitis and hepatitis cannot 
be discussed within the scope of this paper. 

Conclusions. 1. Emetin is a powerful, dangerous and valuable 
remedy whose complete action is not yet Imown. 

2. It must, therefore, be handled with caution and with constant 
watch for initial symptoms of emetin poisoning. 

3. The treatment of intestinal amebiasis must cover a sufficient 
duration of time, irrespective of symptoms. 

4. The course of treatment as outlined can be modified to the 
requirements of individual patients. The total amount of emetin 
given in 1 course must not exceed 0.010 gm. per kilo of body weight. 

5. The ideal treatment must cure the maximal percentage of 
patients, with minimal risk, and with least possible interference 
with the patient’s usual activities. 
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The oxj’-gen concentration is the most vital of tlie variable atmos- 
pheric conditions requiring constant control for the safety and wel- 
fare of the patients in a clinical atmosphere control room. The 
carbon dioxide concentration is also an important variable, and 
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should be subjected to a rational and elastic control in accordance 
with the clinical needs of the patient. It can spontaneously increase 
to 10 or 100 times its value in the outer air, depending on the gas 
leakage from the room and on the method of decarbonation used. 
The two other important variables, namely, air temperature and 
relative humidity, are readily subjected to automatic and continuous 
measurement with a suitable recording instrument, which aids 
materially in their adequate control. A similar degree of control 
for the chemical composition of the air was unavailable, however, 
until the writers showed that it was possible to apply the thermo- 
conductivity method of gas analysis* to the measurement of oxygen 
and carbon dioxide in air mixtures of varying oxygen concentration. 

The chemical composition of the air in an oxygen chamber is 
obviously determined by the rate of oxygen delivery, the rate of 
metabolic exchange in the room and the rate of gas leakage into 
and out of the room, further modified by sudden changes due to 
the opening of doors and cabinets. A disturbance in the balance 
between these factors can cause the composition to vary from one 
very rich in oxygen to one as poor in oxygen as ordinary air, or even 
poorer, and marked departures from the desired concentration may 
persist undetected for hours if occasional chemical analyses are relied 
upon as the sole aid to control. These undetected variations assume 
an especially grave significance in the treatment of pneumonia and of 
heart disease, where an increased oxj'-gen supply is needed to raise 
the low percentage saturation of the blood hemoglobin. In cases 
involving extreme anoxemia, the term oxygen deprivation becomes 
highly relative, and in some cases may apply when the atmosphere 
contains as much as 25 or even 35% oxygen. An oxygen depriva- 
tion permitting 15% unsaturation of the blood for even one or two 
hours will greatly increase the hazard to the patient. Moreover, 
excessively high oxygen concentrations (70% and over) appear to 
have an irritant and toxic effect when continuously administered, 
and are therefore to be avoided.! 

For the safety of the patient, therefore, as well as for any sys- 
tematic approach to the study of oxygen therapy, it is essential 
to employ some continuous or quasi-continuous method of gas 
analysis. The thermoconductivity instrument with which we have 
been experimenting for the past six months records on a single 
timed chart at intervals of one minute both the per cent concentra- 
tion of oxj'^gen and the per mille concentration of carbon dioxide. 
Similar, complete records could not be obtained by direct chemical 

* A Thermal Conducth-ity Recorder for Oxygen and Carbon Dioxide for Clinical 
Atmosphere Control. Grace Lubin, Ph.D., and .Jesse G. M. Bullowa, M.D. Pro- 
ceedings of the Society for Experimental Biology and Medicine, 1930, 27, .50S. See 
also Industrial Analj'sis and Recording of Carbon Dioxide and Oxygen in Air, William 
P. Hamilton, Industrial and Engineering Chemistry — Analytical Edition, 1930, 2, 233. 

t The Pathological Effects of Atmospheres Rich in Oxygen. H. T. Karsner 
J. Exp. Med., 1916, 23, 149. 
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analysis in the hands of two skilled technicians, with their reliefs, 
working continuously day and night. 

Description of the Apparatus. The principle upon which our 
instrument depends is that heat is conducted away from a hot wire 
more rapidly by some gases than by others. Changes in the com- 
position of a gas mixture surrounding an electrically heated wire 
thus affect the equilibrium temperatme of the wire, causing varia- 
tions in its electrical resistance which can be measured with a sensi- 
tive galvanometer. The resistance is not measured directly, but 
is compared by means of a Wheatstone bridge arrangement with 
that of an identical wire in a separate compartment of the cell, filled 
with a reference gas. 

Oxj'^gen is measured in a single-flow cell, a dried and decarbonated 
sample of the unknown air mixture being compared with a sample 
of ordinary dried air of fixed composition. Carbon dioxide is meas- 
ured in a separate double-flow cell, to counteract the effect of a 
fluctuating oxj^gen concentration,* the two compartments contain- 
ing respective!}^ a dried sample of the air mixture and a dried and 
decarbonated sample of the same mixture. In our installation the 
sampling is carried out continuously, air being pumped from and 
returned to the oxj'-gen chamber. The structure of the cells is such 
as to offset the effect of changes in rates of gas flow. Variations in 
room temperature have no effect on the carbon dioxide cell, and the 
oxj'-gen cell is protected bj’- an air thermostat. 

A single recording galvanometer is used, the terminals of which 
remain in contact with each cell for thirty seconds. Just before 
the contact is shifted, the pointer is depressed against a double- 
colored inked tape, making a mark on a timed chart moved by 
clockwork. Two curves are thus obtained, each having its indi- 
vidual color and being made up of observations at intervals of one 
mmute. The time lag for the thermal cells used by the writers is 
seven minutes, which is no greater than that necessary for accurate 
chemical analj'sis. The scale readings represent roughly per cent 
of oxj'-gen in the dry decarbonated mixture, and per mille of carbon 
dioxide in the dry air mixture. For greater accuracy the scale read- 
ings are corrected by an empirical calibration cmve, giving oxygen 
concentration to within ±1%, and carbon dioxide to within 0.1%. 
The instrument was made bj^ Charles Engelhard, Inc., of Newark, 
N. J. It is shown in Fig. 1, as installed on the outer wall of the 
oxj’-gen chamber. The carbon dioxide cmwe (left) and the oxj'gen 
curve (right) can be seen on a twelve-hour section of the chart. A 
section of chart is also shown in Fig. 2. 

* In commercial practice, whore thcrmocouductivity instruments have been used 
lor several years for carbon dioxide measurements, the disturbing influence of oxygen 
is negligible, since the oxygen concentration is almost constant in the flue g.ascs 
usually measured. Moreover, the instruments are mucii loss sensitive to changes m 
oxj'gon than to changes in carbon dioxide concentration. They arc affected by the 
two gases in reverse directions. 
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Sui)ermio7i Reqxdrcd. The dehj^drating and decarbonating train 
require changing about twice a week, the elockwork must be wound 
once a Aveek and the chart renewed once a month. The 12-volt 
storage battery which supplies current to the cells requires the 
usual supervision, and the current must be maintained strictly 
constant, either by the alternate use of two batteries, or with the 
use of a suitable trickle charger. It is well to check the recorder 
from time to time by chemical analj'^sis of the air in the oxygen 
room. It can also be checked by drawing ordinary room air through 



Fig. 1. — Oxygen and carbon dioxide recorder for atmosphere control room at Har- 
lem Hospital. A, double-flow CO 2 coll; B, single-flow 0: cell in air thermostat; C, 
drying tube; D, dooarbonating tube; E, recording galvanometer, showing 1.9% CO 2 
and 43% O 2 ; P, milliamperemeter and rheostat for C02 cell; G, milliamperemeter and 
rheostat for O 2 coll; H, inlet to rotary pump (on the floor); I, outlet from rotary 
pump; J, thermohydrograph in oxygen room; IN, sample intake from oxygen room; 
OUT, sample outlet, return to oxygon room. 


the cells, in Atdiich case the oxj'gen concentration should be between 
20 and 21 %, and the carbon dioxide betweenO and 1 per mille. Pure, 
dry oxj'^gen should register 100% on tlie oxygen curve. 

Leaks in the adsorption train are espeeially to be avoided, and to 
this end it is well .to use brass connections wherever possible and to 
protect the joints with paint. 

Practical Applications. The clinician will readily appreciate the 
value of a complete record of the per cent oxj’^gen and carbon dioxide 
to which his patient has been subjected. A twentj'-four-hour 
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section of tlie cliart can be read at a glance and provides an irrefut- 
able check on the operating conditions and full and accessible data 
for studying and controlling the administration of oxj'gen and the 
therapeutic value of one or two or even greater per cent of carbon 
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Fig. 2. — Reproduction of record showing per cent concentration of oxygen and 
per mille concentration of COj, as indicated by the figures across the scale. The right 
curve is oxygen, the left COj- On the original chart the Oj appeared in red and the 
CO2 in black. Both the lines are dotted, and are made on the mo\’ing chart by 
pressure of the galvanometer needle against a typewriter ribbon. Records are 
made for Oj and GOi alternately on the half minute so that the vertical distance 
between the dots on any curve represents the lapse of a minute in time. 


dioxide. We have foimd, furthermore, that the record promotes 
efficiency and economy in the operation of atmosphere control 
chambers. 

The slope of the oxj^gen curve is a guide as to the correct rate of 
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oxygen delivery, and, by aiding in the prompt detection of leaks 
from the chamber, reduces the required rate of delivery to a mini- 
mum. After the chamber has been purged, that is, rapidly filled, 
to the desired oxygen concentration, the oxj^gen curve will be a 
vertical line only if delivery exactly balances consumption. A 
slight slope in the curve indicates that the oxygen is being supplied 
too quickly or too slowly. This feature is important since delivery 
rate cannot be estimated in advance from the metabolic needs of 
the patient or patients, which are invariably small (less tlian a liter 
per patient per minute), compared to the loss from constant leakage 
and from opening doors and cabinets. 

Gas leakage from oxygen chambers must obviously vary widely 
with their construction and size, and the details of their special 
equipment. To quote two specific examples, in one oxj^gen chamber 
of 2000 cubic feet capacity, and not equipped with a gas recorder, 
a delivery rate of 15 liters per minute and daily purging with about 
400 cubic feet of ox^'^gen are required for a single patient, when the 
desired oxygen concentration is 50%. Obviously, the oxygen con- 
centration in this chamber has fallen considerably below the desired 
level before the daily purging. At the time the gas recorder was 
installed in our own chamber, which has a capacity of 1000 cubic 
feet, a rate of 15 liters per minute and daily purgings were also 
required, due largely to the faulty design of a new dehydrating unit. 
As a result of the constant reminder of oxj^gen wastage provided by 
the sloping line on the recorder chart, the design of the dehydrator 
was changed, yielding a definite reversal in the slope of the oxygen 
cmve. A vertical line was then obtained at 50% concentration 
when the rate of flow was reduced to 9 or 9? liters per'minute, with 
2 adult patients, 1 child and a nurse constantly in the chamber. 
Purging then became unnecessary excepting to replace the oxygen 
lost in admitting or releasing patients. The saving in oxygen in 
twenty-four hours amoxmted to about 300 cubic feet for reduced rate 
of flow and at least 300 cubic feet for the elimination of purging. 
Assuming the very low price of §1 per 100 cubic feet, this saving 
would in four or five months more than offset the cost of installing 
an automatic recorder. 

In addition to the more or less permanent leaks from an oxj'gen 
chamber, temporary leaks occm from time to time, due to aging 
of rubber gaskets and paint seals, and occasionally to the careless- 
ness of the chamber attendants, who may fail to lock a door tightly, 
or may neglect to replace a plug in the taps provided for wet and 
dry bulb measurements in the ducts. These leaks, which would 
ordinarily remain unnoticed for hours or days, become at once 
apparent on the recorder chart, and can be promptly localized and 
corrected. 

The detection of leaks is of great importance not only in maintain- 
ing the required oxj'^gen concentration, but also in preventing 
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unexpected additions of unconditioned air, which may greatly 
increase the load upon the dehydrating unit. The importance of 
this factor is very evident in the Atlantic seaboard regions, espec- 
ially during the hot and humid summer months. In our chamber 
at the Harlem Hospital, the relative humidity is maintained at 
30 to 45 %. During the winter months the conditioned air must be 
only slightly drier than the outer air, the difference being on the 
average about 3 or 4 grains per pound of dry air. About 9 or 10 
poimds of moisture are removed from the chamber by the dehydrator 
in twenty-four hours. During the summer months this difference 
in absolute humidity rises to 20 or 30 grains per pound of dry air. 
As a result, the amount of moisture to be removed from the chamber 
increases in the summer by at least 50%, and may be more than 
doubled when precautions are not taken to minimize air leakage. 

The recording instrument has been of further use in curtailing 
oxj'gen losses involved in the necessary manipulation of the doors 
and cabinets. By observing the drop in oxj'gen concentration on 
the chart, the nurses supervising a change of patients in the chamber 
have so improved their method as to reduce the loss due to the 
withdrawal of one patient and substitution of another from about 
10% or 100 cubic feet to about 4% or about 40 cubic feet. This 
represents a saving of 60 cents, assuming the low rate for oxj^gen 
mentioned above. The record is a mute and irrefutable account of 
what has transpired, and a check on and a stimulus to the personnel. 

The carbon dioxide curve has also been of advantage in enabling 
us to study the relative efficiency of various decarbonating methods. 
The results of these studies, which will be presented in detail else- 
where, suggest that in most tents and chambers the chemical 
methods employed remove a relatively small proportion of the 
carbon dioxide that is developed, most of the carbon dioxide being 
blown out through the prevailing leaks. 

Summary. (1) By means of a thermoconductivity analyser, it is 
possible to make quasi-continuous record of the per cent of oxygen 
and carbon dioxide in an atmosphere control room. (2) We have found 
that the record thus provided has contributed to the scientific 
observation of patients subjected to controlled atmospheric condi- 
tions, and to the efficiency and economy with which these conditions 
can be maintained. 
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A Manual of the Cojimon Contagious Diseases. By Philip 
Moen Stimson, -A-B., M.D., Associate in Pediatrics, Cornell 
University Medical College. Pp. 351; 40 illustrations and 2 
plates. Philadelphia; Lea & Febiger, 1931. Price, S3. 75. 

A PRACTICAL, well-written handy little volume that reflects the 
author’s clinical and teaching experience. It includes chapters on 
the principles of contagion, serum reactions, diphtheria, ^'incent’s 
angina, scarlet fever, measles, rubella, whooping cough, mumps, 
chickenpox, vaccination against smallpox, epidemic meningitis and 
poliomyelitis. There is an excellent concluding chapter on the 
general management of contagious diseases, with detailed descrip- 
tion of the technique for dealing with these conditions in hospitals, 
schools and in the home. The author’s hope that practitioners and 
students will find this book "a convenient and serviceable friend” 
is more than justified. R. IC. 


Recent Advances in Chemotherapy. By G. M. Findlay, 
O.B.E., M.D., D.Sc., with a Foreword by C. M. Wenyon, 
C.M.G., C.B.E., M.B., B.S., B.Sc., F.R.S. Pp. 532; 15 illustra- 
tions. Philadelphia: P. Blakiston’s Son & Co., Inc., 1930. 
Price, $3.50. 

This is an unusual little book containing a large amount of valu- 
able material particularly from chemical sources which is difficult 
to obtain from general reading. The earlier chapters deal with the 
chemotherapy of helminthic infections, amebiasis, malaria and 
leishmaniasis, trypanosomiasis and piroplasmosis. There are 
valuable summaries from the literature of the use of carbon tetra- 
chlorid, thymol, betanaphthol, santonin, and emetin. Drugs such 
as kurchi, little known in American practice but evidently highly 
regarded in tropical countries, are also discussed. Many important 
details concerning plasmochin are given and the discussion of anti- 
mony therapy in various conditions is the most complete the Reviewer 
has seen in English. This may also be said of the discussion of the 
treatment of trypanosomiasis which contains a description of the 
much discussed and cheinotherapeutically significant Bayer 205, 
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heretofore obtained with difficulty from the literature. The section 
on tryparsamid would bear fuller treatment, particularly with 
reference to its use in neurosyphilis. The classification adopted in 
the book, however, is such that the consideration of this drug appears 
in tv^o different portions of the text. Apparently it has not been 
the author’s intention to cover the detail of the chemotherapy of 
sjTihilis and this gives this portion of his material a somewhat 
sketch}’^ quality. None the less, there is again a great deal of inform- 
ation especially on bismuth preparations which would escape the 
ordinary reader. The sections on the therapy of leprosy are excel- 
lent and reveal very clearly the advance which lias been made in the 
treatment of this disease not only with the ethyl esters of chaul- 
moogra oil but with sodium salts such as alepol. The gold therapy 
of tuberculosis is briefly but interestingly discussed. Each chapter 
contains an excellent bibliography though one notices the absence 
of titles which one might expect to appear in a survey of this sort. 
Such criticism, however, is trivial in comparison with the merits of 
the work which is a valuable source-book for those concerned with 
its field, to say nothing of the broadly read medical man. 

J. S. 


Dosage Tables for Roentgen Therapy. By Professor 

Friedrich Voltz. Translated from the Second German Edition. 

Pp. 120; 21 illustrations. New York: Oxford University Press, 

1930. Price, 82.50. 

This book is an excellent one, describing the general rules for 
applying dosage in Roentgen ray therapy. It discusses the three 
basic physical factors; namely, spreading, absorption, and scattering, 
and illustrates these factors by excellent figures. 

In practical Roentgen ray therapy the author considers seven 
special concepts: (1) The physical dose; (2) the biological dose; 
(3) the dosage quotient; (4) a percentage deep dose; (5) the effective 
dose; (6) the practical dose; (7) the absolute unit of dosage. All 
of these concepts are analyzed, described and illustrated beautifully. 
The data have been collected from a number of authorities and have 
been arranged conveniently so that they may be of practical assistance 
to everyone knowing Roentgen therapy. 

Followmg this the author analyzes the methods of measuring. 
In Chapter V there are detailed tables of dosages giving factors 
that will assist one in quickly obtaining the dosage, both on the 
surface and at a depth. It is also possible with the factors given in 
these tables to determine the amount of surface irradiated, and to 
obtain the coefficient of absorption of the tissues. 

This small book is extremely practical and will be a great aid to 
everyone doing Roentgen therapy. It does not require a profound 
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knowledge of physics to understand the factors given, or the laws 
that are analyzed. The text is very easy to comprehend, and is 
given in a precise form. H. P. 


Practical Midwifery for Nurses. By Bethel Solomons, 
M.D., F.R.C.P.I., M.R.I.A. Pp. 354; 136 illustrations. New 
York: Oxford University Press, 1930. Price, $2.75. 

Simply written and concise, containing everything of practical 
value to the maternity nurse this book should be invaluable to 
midwives. A logical arrangement of material carries the student 
from the basic anatomy and physiology of the reproductive organs 
to pregnancy, antenatal care and labor. Over 100 pages are devoted 
to abnormal conditions of pregnancy and labor and puerperium, in 
which more than half of the illustrations are included, with graphic 
descriptions of proper procedures during emergencies. 

Of the three appendices to the book; the first contains prescrip- 
tions for liquid nourishment and some simple home remedies, the 
second a few definitions of abnormal conditions not previously 
mentioned; the third rules and regulations for English midwives. 
A glossary and index complete this well-planned and useful book. 

M. S. 


An Introduction to Malariology. By Mark F. Boyd. Pp. 

437; 82 illustrations. Cambridge, Mass., Harvard University 

Press, 1930. Price, $5.00. 

The book consists of a short foreword by the author, six chapters 
and a very complete index. Chapter I is devoted to brief discussions 
of the ancient and modern history of malaria, its introduction, 
spread and present status in North America, and its general geo- 
graphic distribution. A full discussion of factors important in 
the natural history of malaria is presented in Chapter II. Malarial 
surveys are discussed and analyzed in Chapter III. Chapter IV 
deals with the natural history of Anopheline mosquitoes. Purposes, 
methods and application of Anopheline surveys are considered in 
Chapter V. A short section. Chapter VI, on the relation of surveys 
to control work, completes the text. Each chapter is amply sup- 
ported by original references. Numerous well chosen illustrations 
and aids to the analysis of data supplement the text. Emphasis 
is properly placed on practical application. The book should be 
Welcomed by students of tropical medicine, and health officials 
confronted with malaria control will find in it aid to the solution 
of many problems. H. R. 
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A Text-book of Gynecology. Ba’ Arthur Hale Curtis, IM.D. 

Pp. 3S0, 222 illustrations. Philadelphia: W. B. Saunders Com- 
pany, 1930. Price, $5.00. 

This text is a clear and concise exposition of tlie fimdamental 
principles of g.ATiecology. Realizing the importance of a clear 
understanding of the pelvic infections in relation to other pelvic 
conditions the author discusses first the gonococcal lesions, the 
streptococcal, puerperal and postabortal, infections of the cellular 
structures of the pehus and pelvic tuberculosis. 

In the chapter on m^yoma uteri tlie author remarks on tlie con- 
stantly narrowing field for the use of radium therapy; he lays stress 
on the combined use of surgical diathermy and radium in the 
treatment of cervical carcinoma. Endometriosis is tlie subject of 
an excellent recapitulation of tlie present loiowledge of the subject. 

A ratlier unusual but timely chapter for a text-book on g^mecologj’’ 
is the one on tlie management of the early months of pregnancy and 
their complications. Internal secretions are presented in a modern 
light, and quite sanely. The operative technique recommended 
conforms to standard practice although some exception might be 
taken to the perineal plastic operations suggested. 

A note of conservatism, sometimes skepticism, runs tluougli tlie 
book flavoring the personal opinions of an author who does not 
regard everjAliing printed as proved. A short reference bibliog- 
raphy follows each chapter. The illustrations by Tom Jones beau- 
tifully correlate the text, there are also many I’ery well chosen 
photomicrographs. 

The style and form of the book are pleasing and it may be warmly 
recommended. P. W. 


Physics of Radiology. By J. L. Weatherwax, M.A., Physicist, 
Philadelphia General Hospital. ' With a Foreword by Henry K. 
Pancoast, M.D., Professor of Roentgenology, University of 
PennsyHania. Pp. 240; 136 illustrations. New A'ork: Paul B. 
Hoeber, Inc., 1931. Price, S5.00. 

A LONG-STANtDiNG reproach applicable to not a few centers of 
radiologic therapy and medical ini'estigation has been that the 
underlying physical principles were not sufficiently or properly 
utilized. The persistence of the unscientific “erA-thema dose” as 
the biologic unit of radiation will serA'e as an example. It is there- 
fore both a hopeful sign and a A^aluable occurrence when a physicist 
with the general background and the applied experience of the 
author of tliis book sets out authoritatiA'ely yet practically the 
physical principles whose mastery are necessarj- for the scientific 
practice of radiology. 
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Dietetics and Nutrition. By Maude A. Perry, B.S. Pp. 332. 

St. Louis: The C. V. Mosby Company, 1930. Price, $2.50. 

The author endeavors to present in simple language the subject 
of dietetics in health and disease to meet the needs of training schools 
for nurses, physicians, teachers and others interested in this subject. 
There are discussed food requirements, including vitamins, mineral 
salts, together with a discussion of protein, fat and carbohydrate 
metabolism. Although the book is wide in its scope, its arrange- 
ment (sequence) is not as good as might be; definitions often leave 
much to be desired, as for example, ‘Tn nephrosis we may have 
edema, but uric acid and urea characteristic in many cases of nephri- 
tis are not found in the blood.” L. J. 


The Treatment of Children’s Diseases. By Prop. Dr. F. 

Lust, Authorized Translation of the 6th German edition with 

additions by Sandor A. Levinsohn, M.D. Pp. 513. Philadel- 
phia: J. B. Lippincott Company, 1930. Price, $8.00. 

While devoting itself largely to therapeutics, this book lays 
as much stress upon diagnosis as is necessary to give a concise 
clinical picture of the particular disorder for which treatment is 
advised. In this respect it will serve as an outline of the whole 
field of pediatrics. With this background, treatment is considered 
fuUy and explicitly, and in most conditions alternative forms of 
treatment are given. 

The first part of the book considers therapeutics by subject. 
Nutrition, neonatal diseases, metabolic and constitutional diseases, 
diseases of the blood, endocrine disorders are considered in order. 
Following this diseases are considered by systems, then a section on 
infectious diseases, which is very complete. A chapter is devoted 
to skin diseases and finally a very good chapter on therapeutic 
technique. 

The second part considers therapeutic agents in alphabetical 
order. A large number of these are included, many of which are 
foreign. It is very convenient to have in one place accurate informa- 
tion about many of these remedies. Dosage is carefully stated and 
discussed, the maximum and minimum dose for the infant, the pre- 
school child and the school child being tabulated in almost every 
instance. In the dosage tables, allowance is made for the variations 
in the size of drops, and many incompatibilities and cautions are 
mentioned. 

The book abounds in diet lists, calorie tables, infant feeding 
formulas and helpful suggestions. Numerous translators’ notes are 
appended, most of which explain differences in American and 
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German usage. The Reviewer finds this a most estimable work, one 
of the handiest hooks he has ever seen, and without hesitation, can 
give it his full recommendation. J. S. 


The African Republic of Liberia and the Belgian Congo, 
VoLS. I and II. Edited by Richard P. Strong, Department of 
Tropical Medicine, Harvard University Medical School. Pp. 
1064; 468 illustrations and 28 text figures. Cambridge, Massa- 
chusetts: Harvard University Press, 1930. 

Accustoimed as we are to the characteristically sumptuous 
publications of the Harvard Department of Tropical Medicine this 
most recent one on Liberia surpasses expectations. A complete 
biological survey of a little knovm region, it fascinates with its 
romantic humanism as well as instructing with its objective scien- 
tific studies. Only those who mistake seriousness for efficiency and 
drjmess for scientific presentation will tend to scoff at the picture- 
book, story-book features of this report; but let us hope that they 
will be few compared to those who recognize its real and great 
importance for the many branches of the natural sciences with 
which it treats. 

Volume I devotes almost half its space to an ethological survey 
and over 300 pages to human, comparative and plant pathologj’’— 
descriptive and investigative. In the equally large second volume 
are found chapters on mammals, birds, reptiles and an especially 
complete one on insects. The 500 illustrations, well chosen and 
well executed, demonstrate how well many phases of widely differing 
stories can best be depicted in the graphic manner. 

E. K. 


A System of Clinical IMedicine. By Thomas Dixon Savill, 

M.D., London. Pp. 1019, 167 illustrations. Eighth Edition. 

New York: William Wood & Co., 1930. Price, 810.00. 

The present edition continues the same arrangement as was 
followed in the previous seven editions. There are inherently 
certain virtues and certain faults to such an arrangement. For 
those unfamiliar with the work it may be said that to the American 
reader it suggests a hybrid betiveen a textbook of medicine and one 
on diagnosis without achieving the completeness of either. On the 
other hand, there is in it perhaps more detail than would be found 
in a one volume work of cither of these types. 0. P. 
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Microbiology and Elementary Pathology. By Charles G. 

Sinclair, B.S., M.D. Pp. 362; 102 illustrations. Philadelphia: 

F. A. Davis Company, 1931. Price, $2.50. 

This new nurses’ text, designed to satisfy the classroom and labor- 
atory requirements of the courses in Microbiology and Pathology 
as prescribed by the League of Nursing Education, is done in a clear 
and pleasing style. The greater part of the work is given to a lim- 
ited, but representative consideration of microbiology, and includes 
an historical outline, the characteristics, distribution and activities 
of microorganisms in general, and suflBciently detailed consideration 
of important groups, with examples of each. In discussing various 
organisms the pathologic lesions produced by them are presented. 
General pathology and so-called Clinical Pathology are treated 
very briefly. The paragraphs at the end of numerous chapters 
summing up the importance of various points to the physician as 
well as nurse are valuable. Especial reference is made to the terse 
deflnitions given new terms as they are introduced, and the skillful 
manner in which these deflnitions are unoffendingly repeated when 
the new term is used for the second time. The subject matter is 
accompanied by numerous illustrations, some of which are after 
standard texts, but many entirely new. G. K. 
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NEW BOOKS. 

Diseases of Children. By Bruce Williamson, M.D. (Edin.), M.R.C.P. 
(Bond.), Physician to the Royal Northern Hospital, London. Pp. 290; 
50 illustrations. New York: William Wood & Co., 1931. Price, S3.50. 
The Papyrus Ebers. Translated from the German version by Cyril P. 
Bryan, M.B., B.Ch., B.A.O., Demonstrator in Anatomy, University 
College, London; with an Introduction by Prof. G. Elliot Sjuth, 
M.D., D.Sc., Litt.D., F.R.C.P., F.R.S., Professor of Anatomy, Uni- 
versity College, London. Pp. 167; illustrated. London: Geoffrey 
Bles, 1930. Price, 10s. 6d. 

Medical Clinics of North America, Vol. 14, No. 4 {Philadelphia Number, 
January, 1931). Pp, 240; 47 illustrations. Philadelphia: W. B, 
Saunders Company, 1931. 

A History of Science. By William Cecil Damfier Dampier-Whetman, 
M.A., F.R.S., Fellow and sometime Senior Tutor of Trinity College, 
Cambridge; Fellow of Winchester College. Pp. 514; 14 illustrations. New 
York: The Macmillan Company, 1931. Price, S4.00. 

Chininum. By Dr. Med. Fritz Johannessohn. _ Pp. 232. Amsterdam: 

Bureau Tot Bevordering Van Het Kinine-Gebruik, 1930. 

Annals of the Pickett-TJiovison Research Laboratory, Vol. VI: The Patho- 
genic Streptococci, Monograph XI: The Role of the Streptococci in Scarlet 
Fever. By David Thomson, O.B.E., M.B., Ch.B. (Edin.), D.P.H. 
(Cams.), Hon.v Director, Picketb-Tliomson Research Laboratory, St. 
Paul's Hospital, London; and Robert Thomson, M.B., Ch.B. (Edin.), 
Pathologist to the PickettrThomson Research Laboratory. Pp. 470; 
illustrated. Baltimore: The Williams & Wilkins Company, 1930. 



574 


BOOKS RECEIVED 


Calcium Metabolism and Calcium Therapy. By Abkahaji Cantaeow, 
M.p., Assistant Demonstrator of Medicine, Jefferson Medical College, 
Philadelphia; vrith a Foreword by Hobaht Aaiory Haeb, B.Sc., M.D., 
LL.D., Professor of Therapeutics, Materia Medica and Diagnosis, 
Jefferson Medical College, Philadelphia. Pp. 215. Philadelphia; Lea 
& Febiger, 1931. 

The Development of Physiological Chemistry in the United States. By Russell 
H._ CmTTENDEN, Profcssor of Physiological Chemistrj’’ in the Sheffield 
Scientific School of Yale Universitj’-, 1882-1922. Pp. 427. New York: 
The Chemical Catalog Company, Inc., 1930. Price, §4.50. 

Sir D'Arcy Power: Selected Writings, 1877-1930. Anonymous. Pp. 36S; 
illustrated. Oxford: Clarendon Press, 1931. Price, 25s., net. 

Hieronymus Fracastorius: History of Medicine, Series No. 2 of the Neio York 
Academy of Medicine. Translation and Notes bj’’ Wilmer Cave Wright, 
Ph.D., Professor of Greek in Br 3 m Mawr College. Pp. 356. New 
York: G. P. Putnam’s Sons, 1930. 

Clio Medica, Vol. V: Physiology. By John F. Fulton, hl.D., Sterling 
Professor of Physiology, Yale Universit 3 L Pp. 141; illustrated. New 
York, Paul B. Hoeber, Inc., 1931. Price, SI. 50. 

Das Wunder in der Heilkunde. By Erwin Liek-Danzig. Pp. 208. 
Munchen: J. F. Lehmanns Verlag, 1930. Price, AI. 3.60. 

Ninth Scientific Report on the hivestigations of the Imperial Cancer Research 
Fund. Pp. 156; illustrated. London: Taylor & Francis, 1930. 

The sixteen articles in this report, covering a period of seven years, continue 

V the_ reputation that this Institute possesses of being perhaps the leading one 
of its kind. The usual topics of modern cancer research are well represented. 
In many of the illustrations a practical stereoscopic effect is ingeniously obtained 
by “pseudoscopy.” One wonders if in Fig. 6 of Plate XIVo, one is expected to 
practice pseudoscopy on the “elcsum” of the legend as well. 

Cancer. By Willy Meyer, Af.D., Emeritus Professor of Surgery, New 
York Postgraduate Medical School. Pp. 427; illustrated. New York: 
Paul B. Hoeber, Inc., 1931. Price, 87.50. 

Bioassays: A Handbook of Quantitative Pharmacology. Bj'- JxUiEs C. 
AIunch, Director of Pharmacological Research, Sharp and Dohme; 
Pharmacologist, Bureau of Biological Survej’’, United States Department 
of Agriculture. Pp. 958; 22 illustrations. Baltimore; The Williams 
& Wilkins Company, 1931. Price, 810.00. 

NEW EDITIONS. 

Medical Biometry and Statistics. By Rayaiond Pearl, Professor of Biol- 
og}" in the School of H 3 "giene and Public Health, and in the Medical 
School, The Johns Hopkins University. Pp. 459; 89 illustrations. 
Second edition, revised. Philadelphia: W. B. Saunders Company, 1930. 
Price, 85.50. 

33'ith the ever increasing necessity for quantitation in the medical sciences 
such a book as this, by an acknowledged master of biometry, and written specially 
for the medical readers, can hardly have its importance emphasized. Following 
pleasant introductory defining and historical chapters, the author takes up m 
seventeen chapters and five appendices such topics as graphic representation, 
life tables, the probable error measurements of variation and correlation and 
curve fitting. 

Practical Bacteriology. By T. J. Mackie, M.D., D.P.H., Professor of 
Bacteriology, University of Edinburgh; and J. E. AIcCartney, AI.U., 
D.Sc., Director of Research and Pathological Services, late Metropolitan 
As 3 dums Board, London. Third edition. Pp. 421. New York: William 
Wood & Co., 1931. Price; 83.50. 
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The Pathogenesis of the Forms of Jaundice.— In the last few years 
important advances have been made in the knowledge concerning bile- 
pigment formation and excretion. There has never been much difficulty 
concerning the authenticity of the generally accepted concepts con- 
cerning the pathogenesis of the so-called obstructive type of jaundice, 
but there have been many and fantastic theories advanced in order to 
explain the mechanism of production of jaundice without obstruction. 
Rich {Bull. Johns Hopkins Hosp., 1930, 47, 338) writes that irrespective 
of the way the bile pigment is made, it is necessary that the liver get 
rid of it if jaundice is to be prevented and that in the so-called non- 
obstructive or hemolytic jaundice the condition of the excretory func- 
tion of the liver must be considered. The paper is presented in order 
to set forth the studies that he and his associates have made in the role 
of the liver in jaundice in order to present certain principles which are 
of importance in the understanding of this morbid state and to present 
a classification of the forms of jaundice. Bile pigment (bilirubin) is 
made outside of the epithelial liver cells, carried to them by way gf the 
blood and excreted in the bile passages. The bilirubin as it passes 
through the liver capillaries is selectively taken out from the blood by 
the hepatic cells and is excreted somewhat as a threshold substance. 
If jaundice has occurred it is necessary (1) for the threshold of the liver 
for bilirubin excretion to become greatly raised. This is purely hypo- 
thetical. (2) It would be necessary for bilirubin to be produced faster 
than the normal liver cells could excrete it. This may in theory happen, 
but is actually unlikely to occur because of the extremely high factor 
of safety for the liver. (3) The excretory mechanism of the liver must 
be so obstructed that the amount of bilirubin cannot be satisfactorilj’- 
removed from the blood and, finally, (4) combinations of the above 
conditions. The third possibility does not occur as a purely functional 
depression of the excretory power of the liver, that is, without actual 
loss of cells through necrosis. There is no condition known at present 
whieh so represses the excretory function of the living liver cells that 
jaundice will occur because the normal quantity of bilirubin cannot be 
gotten rid of. The fourth possibility is the common one — increased 
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production of bile pigment associated witli conditions which depress 
liver function. In conjunction with an attempted endeavor to classify 
jaundice on the basis of pathogenesis, the van den Bergh is of consider- 
able importance, bearing in mind that bilirubin that has passed through 
the liver gives a direct reaction, whereas that which has not been acted 
upon by the liver cells gives the indirect van den Bergh. Rich presents 
a classification of jaundice based upon the idea that while it is possible 
to have hemolytic jaundice, such a term is an improper one, as tlie 
jaundice will not occur unless there is subnormal liver function. It is 
for this reason that he prefers to employ the term “retention jaundice” 
in contraindication to the other great type familiarly knoivn as obstruc- 
tive jaundice and which he chooses to call “regurgitative jaundice.” 
In retention jaundice there is excessive urobilin in the stools and in 
the urine and indirect van den Bergh. Overproduction of bilirubin 
and the subnormal liver function in this type of jaundice may be pro- 
duced by (a) anoxemia, which in turn may depend upon anemia (per- 
nicious anemia, hemolytic jaundice, sickle-cell anemia, paroxysmal 
hemoglobinuria, mismatched transfusion or phenylhydrazine poisoning) 
or chronic passive congestion (cardiac decompensation); (b) febrile 
disease associated with anoxemia resulting from anemia and pulmonary 
consolidation; (c) immatmity of liver cells in the newborn (icterus neo- 
natorum); (d) imdetermined (Hanot’s eirrhosis). Particularly to be 
stressed in the production of retention jaundice is anoxemia. Local 
anoxemia is responsible for necrosis of the liver cells, notably the cells 
about the efi^erent vein, which are particularly sensitive to the effects 
of a deficient oxygen supply, which results in the formation of atrophied 
cells which are unable to function as efiiciently as normal ones. Con- 
sequently the bilirubin is not excreted in quantities comparable to tliat 
which the normal liver could excrete. In the second named type of 
jaundice, regurgitation jaundice, there occurs (1) either a rupture of tlie 
canaliculi caused by necrosis of the liver cells such as happens in chloro- 
form or arsphenamin poisoning, yellow fever and acute yellow atrophy, 
or (2) obstruction of the bile ducts from plugging, stricture or pressure, 
as from gall stones, syphilitic cirrhosis or pressure of a tumor mass, or 
(3) a last-named group, classed as undetermined, seen in catarrhal 
jaundice. In this article Rich discusses quite fully the various forms of 
jaundice and offers a classification, which has been succinetly abstracted 
in the above paragraph, as a further contribution to the classification 
of our knowledge concerning the important symptom of jaundice. 
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Acute Bowel Obstruction.— Wangenstein (Mvin. Med., 1931, 14, 
10) says that the establishment of true criteria of bowel obstruction 
early in its course, will help more than any single factor in bringing 
patients to operation at an advantageous hour and to a definite lowering 
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of the present appalling mortality of the disease. Our textbook 
descriptions of intestinal obstruction should be labeled “ Antemortem 
Signs of the Disease.” They do not indicate interference with the 
continuity of the intestinal lunien, but herald impending dissolution. 
Regurgitant vomiting and distention must cease to be criteria awaited 
before a diagnosis can be made. Collapse in simple bowel obstruction 
should be relegated to the delineation of that antemortem status, in 
which all vital functions rapidly depreciate and from which escape or 
resuscitation is unlikely. Intermittent crampy pain, accompanied by 
nausea and considerable vomiting without abdominal rigidity or 
tenderness, is strongly suggestive of an acute block in the continuity 
of the intestine. The detection of loud intestinal noises on auscultation 
of the abdomen and the Roentgen ray visualization of gas in the small 
intestine, lend sufficient proof to make the diagnosis. The continuance 
of colicky pain despite the return of gas and feces on the administra- 
tion of enemas, constitutes sufficient indication for immediate inter- 
vention. 


Multiple Myeloma. — Coley (Aim. Surg., 1931, 93, 77) believes that 
the prognosis in multiple myeloma is by no means so hopeless as is 
universally believed. Most cases of multiple myeloma of both the 
ordinary and the solitary varieties are extremely sensitive to both the 
toxins of erysipelas and Bacillus prodigiosus and to radiation. In a 
number of cases the disease has been held in check for a very consider- 
able period of time by the toxins alone or radiation alone, or by a com- 
bination of both agents. In 4 cases, 2 treated by toxins alone, 1 by 
toxins and radiation, and 1 by radiation alone, respectively, the disease 
has apparently been eradicated and the patient has remained well for a 
sufficient length of time to justify the hope of a permanent cure. No 
case of multiple myeloma should be given up as hopeless, without a 
prolonged trial of both toxins and radiation. 
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Pernicious Anemia and Blood Transfusion.— Don (Brit. Med. J., 
August 23, 1930, p. 280) believes tliat there is a real danger in neglecting 
older, methods of treating pernicious anemia. He claims that in the 
presence of fever tlie patient may fail, or respond but slightly, to raw 
liver, cooked liver or to liver extract. In such cases timelj' blood trans- 
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fusions may yield excellent results. The author lias administered 
repeatedly 500 cc. of blood to patients with a temperature of 102° F. 
who were suffering from pernicious anemia, with no untoward effect. 


The Action of Insulin on Gastric Secretion. — In view of the contra- 
dictory reports of previous investigations, Meyer {Klin. WcJinschr., 
1930, 9, 1578) undertook a carefully controlled study of the influence 
of insulin on gastric acidity and secretion in a variety of patients. He 
finds that in essentially normal indhdduals a dose of about S units of 
insulin subcutaneously or 6 units intravenously produces a constant 
increase of gastric aciditj'- of pronounced degree which reaches its 
maximum in from seventy-five to ninety minutes. Along with tliis 
the majority of patients show an increase in the volume of gastric 
secretion. This action is shown to be specific for insulin and not due to 
its protein content. The action is also proved to be an early sj-mptom 
or an actual side action of the h 3 'pogl 3 memia produced by insulin, 
there being a strict parallelism between the elevation of gastric acidity 
and the depression of blood sugar. Patients with diabetes fail to show 
gastric hyperacidity from insulin unless the dose is sufficient to induce 
hypoglycemia and in all diabetic patients the gastric effects of insulin 
are less marked tlian the 3 " are in normal individuals. Insulin is at least 
as effective as histamin in separating patients with total achjdia from 
those with partial achylia, if not even more effective. From tliese 
studies it is evident that insulin is contraindicated as a means of improv- 
ing nutrition in those patients suffering from hj'peracidity, while on the 
other hand it is specially suitable for those with subacidity and anorexia. 


The Circulatory Action of Sympatol. — Trendelenburg {Deutsche 
nedizinische Woclienschrift, 1930, 56, 1987) reports upon a series of 
pharmacologic ex-periments with a neiv substance A^ery closelj’’ akin to 
adrenalin. This new substance called s.ympatol is chemicallj^ para- 
oxj^phenylsethanolmethylamin, differing from adrenalin only in the 
absence of one hj^droxjd group in the metaposition. The drug has 
properties closelj’^ similar to those of adrenalin, namel.v, the abilitj'^ in 
adequate doses to cause an immediate rise of sj^stemic blood pressure 
to the same degree as is produced bj”^ corresponding, though much 
smaller doses of adrenalin. The rise in pressure, like that from adrenalin, 
lasts onl^”^ a few minutes. The dose of sjunpatol required to produce an 
equhmlent action to adrenalin upon the blood pressure is from 60 to 100 
times as great as that of adrenalin. From animal experiments Tren- 
delenburg finds that s^’^mpatol differs significantly from adrenalin in 
the fact that, along with the rise in blood pressure, it does not produce 
an increase in intraauricular pressure as is so characteristicalb’’ the 
case witli adrenalin. On the contrariq there is often a considerable 
drop in intraauricular pressure during the period when sympatol is 
maintaining a high s.vstemic blood pressure. Furtlier, sympatol has 
no tendency to bring about marked irregularity in auricular contr.actions 
and when these are produced by a previous dose of adrenalin, the 
administration of sj-mpatol is capable of checking them immediately. 
Sympatol also has very little tendency to produce premature systoles 
From a study of tlie simultaneous curves, it seems as though sympatol 
both increased the power of the muscular contraction of the heart at 
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the same time that it caused vasoconstriction with a rise of the systemic 
pressure so that a favorable balance was maintained between cardiac 
efficiency and peripheral pressure. In addition to the foregoing, sj^mpa- 
tol exerts its actions after oral administration. The author believes that 
this new drug may prove to be an advantageous substitute for adrenalin 
and one that is free from harmful effects of the older drug. 


Simultaneous Bilateral Artificial Pneumothorax in the Treatment 
of Pulmonary Tuberculosis. — The induction of bilateral pneumothorax 
in patients with tuberculosis is a rather recent therapeutic experiment. 
CoxiLAKi) {Ann. de mSd., 1930, 28, 320) presents a clinical and statistical 
analysis of this therapeutic procedure after treating 116 cases. Because 
the pulmonary tuberculosis is usually more advanced in cases in which 
this procedure is used than in cases in which unilateral artificial pneu- ^ 
mothorax is applied, the results of bilateral pneumothorax cannot be 
expected to be as favorable. The author’s analysis indicates that, 
although a considerable percentage of the patients who were treated 
by this method died, a group of patients survived who doubtless would 
have succumbed without treatment. It is suggested that the bene- 
ficial effect of double pneumothorax would be increased if the indica- 
tions outlined by the author were followed. The treatment should 
be considered as a major therapeutic procedure with great potential 
danger. This measure should be applied cautiously and only by those 
who have acquired considerable experience in the technique of unilateral - 
pneumothorax. 
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Postvaccinal Encephalitis in Infancy.— Scott {Brit. J. Dis. Child., 
1930, 27, 245) reports a new case of postvaccinal encephalitis in infancy 
and quotes 21 other cases. These cases seem to fall into five clinical 
groups. The cerebrospinal fluid was found to be normal in almost every 
case. In this series as opposed to other series there was no particular 
day after vaccination on which the majority of cases occurred. Post- 
mortem examination on one of this series showed lesions scattered 
through the central nervous system, with the chief incidence in the 
thoracic region particularlj^ about the anterior roots of the ninth dorsal 
segment. The case showed wide areas of demyelization, with the liis- 
tologic appearance characteristic of the subacute case. This condition 
must be differentiated from the various forms of meningitis, subarach- 
noid hemorrhage, from any of the usual causes of convulsions, tetanus 
and strychnin poisoning, acute encephalitis lethargica and poliomye- 
litis. Tlie prognosis depends largely on the clinical type of the disease. 
The condition is much more rare in infancy than at other age periods. 
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The etiology is extremely obscure and at present no explanation is 
offered of all the conflicting experimental evidence. The virus may be 
the vaccinia virus alone acting in a poor soil. There may be an as yet 
unknown virus which attacks only those whose constitution has been 
altered by vaccination. The virus may activate another virus, either 
known or unkno-^vn, which is lying dormant in the individual vaccinated. 
It may be the expression of an allergic phenomenon. 


Incomplete Dilatation of the Lungs as a Factor in Neonatal Mortality. 
— Henderson (J. Am. Med. Assn., 1931, 96, 495) states that the natural 
stimulus initiating breathing in the normal child at birth can now be 
stated to be the carbon dioxid produced in its own body. While physio- 
logic theory for many years has suggested this view, the objection 
^ could not be overcome that a nonbreathing child probably has a higher 
pressure of carbon dioxid in its blood than one that breathes spon- 
taneously. He shows that the asphj'xiated respiratory center of the 
newborn, or of a drowned person, requires a much higher pressure of 
carbon dioxid than does a normal center to stimulate it to respiratory 
activity. For the asphjociated newborn child, dilatation of the lungs 
with a mixture containing a sufficient amount of carbon dioxid in oxygen 
to stimulate natural breathing is the only one really effective method 
of resuscitation. This amount is 7 per cent of carbon dioxid in 93 per 
cent of oxygen and the mixture is called “ carbogen.” Inhalation of -^s 
mixture is equally important for many children that breathe spon- 
taneously, for among these there are many cases of incomplete dilatation 
of the lung, which predisposes to pneumonia and which causes as nearly 
as high a mortality as stillbirth. Tins inhalation should be adminis- 
tered therefore not only to those infants who require it for resuscitation 
from asphyxia but to all children, even to those who appear entirely, 
normal, during the first few days of life as a prophylaxis against con- 
tinuing partial atelectasis, secondary asphyxia, and pneumonia. The 
author feels that apparatus for the administration of this combination 
should be in every maternity, and that for deliveries in private homes 
that the apparatus should be ai'aflable for rental at a nominal price to 
cover the gas used. He feels, further, that after a reasonable period 
of education that all obstetricians and midwives be held by legal require- 
ment to utilize this method in a manner similar to the requirements for 
prophylaxis against blindness. 

Intraperitoneal Iron. — Grtjlee and Sanford (Am. J. Dis. Child., 
1931, 41, 53) injected 5 cc. of colloidal iron as ferric hydroxid, tlie solu- 
tion containing 8 mg. of colloidal iron. This standard amount was used 
irrespective of the weight of the child and was administered twice a 
week for eight injections. Little or no rise in the hemoglobin or the 
red cells was seen during the period of injections or about thirty days. 
Following this time there was observed a rise of hemoglobin to the 
amount of 5 per cent a week. It is the general idea that secondary 
anemia is due more to an inability to use the iron taken in or stored 
in the body than to a mere lack of iron. The administration of iron, 
therefore, simply creates a reservmir store on which the body may draw. 
In this series all of the patients received ultraviolet irradiation _ to 
assist the body in its assimilation of iron. Their method of irradiation 
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was to expose the front and the back of the body, beginning with a 
three-minute exposure and increasing the time one minute a day until 
an exposure of ten minutes was given. Irradiation was then stopped. 
The children were kept in the hospital for one month and then returned 
for blood check-up montlily. In this series no effect or reaction w^as 
noted with the dose given. This form of treatment is recommended 
only in cases of secondary anemia. 


A Survey o£ Tuberculosis in Schools in Colorado.— Verploeg and 
Bazeaiore (Am. J. Dis. Child., 1931, 41, 26) state that the statistics 
for the mortality and morbidity of tuberculosis in children today and 
ten years ago are not comparable. The number and size of positive 
reactions increase in children commensurate with contact and age. 
The incidence of tuberculous infection among children varies greatly 
in different parts of the country, and is influenced by climatic and other 
environmental factors. A survey for tuberculosis in the school of a small 
community, composed largely of health seekers, when contact with the 
disease is unusually great, showed 36.4 per cent of 283 children from 
four to fifteen years of age to be infected. This is only a moderate 
increase over the incidence noted in nontuberculous communities. 
Roentgen studies of the 103 children giving positive reactions revealed 
childhood tuberculosis in 19 or 6.7 per cent of the whole group, the 
average for the country at large varying from 1 to 4 per cent. No child 
was found with the adult or exudative type of tuberculosis. Most of 
the children reacting positively and those having actual childhood 
tuberculosis were not natives of Colorado. Climatic factors in this 
state apparently exert a favorable influence in the protection of children 
against active tuberculous infection. In this studj'- the father was the 
source of the infection in 64.8 per cent of the children giving positive 
reactions and the mother in only 12.6 per cent. The authors feel that 
the symptoms of fatigue, undernutrition and a history of frequent colds 
are not reliable aids in the diagnosis of the disease. 
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Clinical Characteristics, Bacteriology and Etiology of Ulcus Acutum 
Vulvse. — This by no means uncommon condition, frequently confused 
with venereal ulcerations, is discussed by Rosentilvl (Arch. f. Dermal, 
u. Syph., 1930, 162, 95) from the standpoint of the role of Bacillus 
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crassus in the etiologic picture. He is inclined, as a result of his studies, 
to accept the suggestion of Lipshutz, that this apparently benign 
saprophytic organism in certain predisposed patients may give rise to 
these acute 'outbursts of genital ulceration, known as ulcus acutum 
vulvfe. The author suggests the necessity for an investigation of the 
allergic response of these patients to Bacillus crassus, and believes 
that in such an allergic response may be found the explanation of this 
severe ulcerative reaction in certain individuals to the presence of 
what is ordinarily considered to be a saprophytic organism. 


Dermatomyositis Pseudoleukemica.— Urbach {Arch. f. Dcrmat. 
Syph., 1930, 162, 27) reports what he believes to be a new dermatologic 
picture associated with important constitutional manifestations. The 
patient presented a dry, reddened and scaling condition of the skin, 
followed by edema of the extremities and the nasal region and later 
by extensive purpuric hemorrhages. Deep pigmentation subsequently 
appeared, brownish-red and violaceous nodules developed over the 
body, and those regions not thus affected presented a picture suggesting 
poikiloderma vascularis Jacobi. There was enlargement of the palp- 
able lymph nodes, and upon histologic examination the corium was 
found to be the seat of a round-cell infiltration over practically the 
entire body. A typical leukocyte count was 11,000, with a relative 
leukocytopenia, an absolute eosinophilia of 10 to 15 per cent and a 
monocytosis of approximately 15 per cent, with a slight increase in 
lymphocyte count. Ulcerated and crusted lesions appeared during the 
course of the disease. Specimens of excised muscle showed extensive 
infiltration with lymphocytes. The patient developed an exophthal- 
mos, evidence of labyrinthine involvement and impairment of ^dsion 
resulted from herpetiform changes in the cornea. The lymphatic 
enlargement responded to Roentgen ra 3 ’’ therapjq but the cutaneous 
picture remained comparativelj’^ unchanged over a period of many 
months. The author believes the condition to be an infectious or 
toxic dermalomjmsitis, and discusses the differentiation from mj'^cosis 
fungoides and the well-recognized Ij'mphomatoses of the skin. 


GYNECOLOGY AND OBSTETRICS 


UNDER THE CHARGE OP 

CHARLES C. NORRIS, M.D., 

PROFESSOR OF OBSTETRICS AND GTNECOLOGT, SCHOOL OF MEDICINE, 
TJNrVERSITT OF PENNSYLVANIA, PHILADELPHIA, PA., 

AND 

FRANK B. BLOCK, M.D., 

ASSOCIATE IN GTNECOEOGT, UNIVERSITY OF PENNSTEVANIA, PHIEADELPHIA. 

Treatment of Salpingitis With Turpentine.— An atmosphere of enthu- 
siasm pervades the report of Little (Am. J. Obsf. (wd Gyncc., 1930, 20, 
5S2) on tlie use of turpentine injections in the treatment of gonorrheal 
salpingitis. He has been able to obtain ]H'rmanent relief of pain in 90 
per cent of the jiatients without the removal of ovarie.s and in the vast 
majority of the cases the inflammatory ma.sscs disaiipcarcd m from 



GYNECOLOGY AND OBSTETRICS 


583 


four to six inontlis. His inctliorl consists of opening the ahcloinen,' 
protecting the peritoneum by rubber sheeting and releasing the adhe- 
sions about the adnexa. Tubal masses are evacuated by means of a 
syringe with a fairly large needle, after which the syringe is changed 
and the same needle used to inject a variable quantity of 10 per cent 
turpentine in oil. No attempt is made to prevent the solution from 
exuding into the pelvic cavity. .The uterus is then suspended with silk 
either by the Olshausen or Baldy-Webster method. While the exact 
method of operation of these injections remains doubtful, in a number 
of cases very profuse uterine discharge was noted three to four days 
subsequent to the injection suggesting that an obstruction of the lumen 
of the tube at the uterine end had been overcome. It is certain that 
the oil does not remain in the tube as in one instance, a later operation 
revealed that the tube contained a limpid fluid which was negative to 
tests for oil and turpentine. It is the Reviewer’s opinion that in the 
very gi-eat majority of patients suffering from gonococcal pelvic inflam- 
matory disease, a very satisfactory result can be secured under the 
influence of heat and time, allowing plenty of the former and more of 
the latter. 


A Statistical Study of Maternity Care. — The report made by Dublin 
and Corbin {Avi. J. Obst. and Gyncc., 1930, 20, 877) covers a study made 
jointly by the Maternity Center Association and the Statistical Bureau 
of the Metropolitan Life Insurance Company of the records of 4726 
women cared for bj^ the Association during the past eight years. It is 
significant that during this entire period only 28 per cent of the patients 
came under observation before the fifth month of pregnancy. About 
an equal number of the women were delivered at home and in hospitals. 
Considering all the cases together, physicians attended slightly more 
than three-quarters of the cases, Bellevue Midwife Service 17 per cent 
and other midwives 7 per cent. The following concrete results of these 
4726 pregnancies are of interest: (1) During the entire period of eight 
years no woman under care died before deliverjq (2) eleven mothers 
died after delivery from puerperal causes; (3) there were 4596 live born 
babies, 123 stillbirths, and 132 of the live babies died before they were 
one month old ; (4) there were 274 premature deliveries, 61 of which were 
miscarriages. It was gratifying that no death occurred from eclampsia, 
for when all is said and done, the deaths thay may surely be prevented 
by supervision during pregnancy are those which result from the toxe- 
mias and from bleeding during pregnancy. This study demonstrates 
that, on the score of all essential indices, prenatal care, as conducted 
by the Maternity Center Association, produces effective results. The 
mortality of the mothers was reduced to about a third of the mortality 
occurring in the same area among women not receiving intensive care. 
Stillbirths were 42 per cent lower than in the rest of the district and 
infant deaths in the first month of life were reduced 32 per cent as com- 
pared with the control group in the same area. For the country as a 
whole, the results achieved in the Maternity Center experiment reported 
in tliis study, have very definite implications. If the same type of 
service could be rendered universally, 10,000 of the 16,500 women who 
die annually could be saved; many stillbirths could be prevented and 
some 30,000 babies that annually now die, under one month, would be 
living. 
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Vesical Diverticulum in the Female.— DiA erticula of the urinary 
bladder are infrequently found in the female as evidenced by the report 
of ScHACHT and Crenshaw (J. Urol., 1930, 24, 393) who found only 
IS cases in females over a period of nearly twenty years in the Mayo 
Clinic, the ratio in females and males being approximately 3 to 97. 
In the series reported 13 were true and 5 were false diverticula. In 
3 cases a urethral caruncle was present, in 1 case a cyst 1.2 cm. in 
diameter was found at the neck of the bladder. Of the false diverticula, 
1 was the result of injury at childbirth and the otlier 4 were the results 
of operative procedures in the pelvis and abdomen. The symptoms 
of this condition are usualljf in proportion to the associated infection of 
the bladder and complications such as vesical calculus or neoplasm of 
the bladder. The diagnosis can practically always be made by means 
of cystoscopy and cystograms. 
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Eye Changes Observed in Paretic Patients After Treatment With 
Malaria. — Clark {Am. J. Ophthal., 1930, 13, 946) e.xamined tlie eyes 
of 50 patients before and after treatment for paresis by inoculation 
with malaria. The patients presented clinical signs of paresis as well 
as positive Wassermann reaction on the blood and spinal fluid. The 
majority of the patients had received treatment for syphilis prior to 
the onset of the psychosis. “After admission to the hospital, no treat- 
ment was administered for syphilis except therapeutic inoculation with 
benign tertian malaria. Therefore, it is assumed tliat the eye changes, 
noted after the malarial fever had subsided, were brought about by 
tire malaria.” Observations were made on central visual acuity, extra- 
ocular motor anomalies, pupillary phenomena, eye-ground changes, 
and \dsual fields. Improvement in central visual acuity was judged 
by comparison of tests made with whatever corrective lenses tlie patient 
had, no attempt being made to elicit the best acuity by refraction. 
The vision of tn^enty-five eyes was improved one to two lines on tlie 
chart. There was no marked improvement recorded in any one. A 
patient with optic atrophy showed no improvement; Six patients 
were found to have unilateral Argyll-Robertson pupils. All 6 recovered 
the normal pupillary reaction of the affected eyes within tliree montlis 
after the malaria was arrested. Twenty-eight patients had bilateral 
Argyll-Robertson pupils, 22 of wdiom regained normal pupOlary reac- 
tion after malaria was terminated. The pupils of 6 patients were not 
improved by the malaria treatment. Definite patliologj' in some por- 
tion of the fundus was found in the eye of 22 patients. There were S 
with floating opacities of the \'itreous body. During the height of tiie 
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fever there "was a decided congestion of the nerve head and blurred disk 
margins, particularly of the nasal and upper portion and engorgement 
of the retinal vessels as shown by increased caliber, tortuosity, and prom- 
inence of the small vessels. After malaria subsided 12 of the 22 patients 
showed a decided improvement, manifested bj^ an improved color of the 
disks. One patient developed neuroretinitis with the administration of 
quinin, which subsided when quinin was discontinued. The inflamma- 
tion was thought to be due to the drug. Four patients showed improve- 
ment in the perimetric fields. 


OTO-RHINO-LARYNGOLOGY 


UNDER THE CHARGE OF 

DE WAYNE G. RICHEY, B.S., ]\I.D., 

MERCY HOSPITAE, PITTSBURGH, PA, 


Sensitivity on Palpation of the Eyeball as a Symptom of Sinus Dis- 
ease. — Zytowitsch (BericJit iibcr den 3. Kongress der Aerzte Mittelasiens, 
1930; abstr., Klin. Monatsbl. /. Atigenh., 1930, 85, 310; abstr., Arch. 
Otolaryng., 1930, 12, 537) states that pressure from above downward 
causes an increased sensitivity of the eyeball in maxillary sinusitis. 
The same symptom can be elicited in ethmoiditis when the eyeball is 
pressed inward and in sphenoiditis when it is pressed backward. The 
ocular sensitivity is more marked in the chronic types of sinus disease. 


Medical Therapy in Otosclerosis.— The inability to arrest the prog- 
ress of deafness and tinnitus aurium in otosclerotics is one of the most 
discouraging chapters in otology. Desperate efforts to lighten the 
burden of these unfortunates have resulted in a therapeutic armamen- 
tarium as extensive as it has been unavailing. Manj'^ drugs and biologic 
products — notably iodin, phosphorus, calcium, bromin and hormonal 
preparations — have met with no greater success than the host of 
mechanical and electrophysical procedures that have been tried. 
Recently, Birkholz {Monaisclir. f. Olircnh., 1930, 64, 558) reports tlie 
failure of viosterol to alter the course of otosclerosis. However, he 
offers a faint ray of hope in the systematic intravenous administration 
of calcium bromid to cases of moderate severity. 

Experimental Investigations Concerning Selective Localization of 
Bacteria, Particularly in Relation to Affections Secondary to Tonsillar 
Disease.— The importance of focal infection as a principle of infection 
in numerous disease processes in man cannot be taken lightly. The 
factors determining the localization of bacteria have been the basis of 
extensive study and much controversy for over fifteen years. Largely 
as a result of a desire to ascribe eadi infectious process to a specific 
bacterial cause, much emphasis has been placed on the microorganism 
as the exclusive agent in infectious diseases. One of the most popular 
hypotheses advanced to explain the occurrence and incidence of focal 
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infection is knoA\ii as “elective localization” and implies an inherent 
property in the bacterium to successfully invade specific tissues and 
organs. That some microbic forms have a certain degree of natural 
selectivity for particular structures is well known — as, for instance, the 
meningococcus and the gonococcus. Furthermore, a certain general 
bacterial adaptation to environment is accepted by every one. But, 
without minimizing the importance of bacterial specificity, it would 
appear that the factors on the side of the host are more variable and far 
more important than those having to' do with the microbes themselves. 
In endeavoring to ascertain whether bacteria, isolated from tonsils of 
patients exliibiting focal lesions in particular viscera, selected the same 
organs when injected into animals, Hesse {Zisclir. /. Hals-, Nascn-ii. 
Ohrenh., 1930, 26, 19S) could not demonstrate any constant ratio 
between the incidence of visceral lesions occurring in the host and those 
produced in the experimental animal. 
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Coarctation of the Aorta. — A review of the diagnostic features of 
coarctation b.v Fray {Am. J. Roent. and Rad. TJiorap., 1930, 24, 349) 
revealed two findings which may be considered pathognomonic: (1) A 
defect in continuity of the arch at the junction of the transverse and 
descending portions of the aortic arch as outlined in the left postero- 
anterior oblique view; (2) with erosions which may be identified in 
either the oblique or posteroanterior view. Rib erosion, when present, 
may be considered practically pathognomonic, but its absence does not 
rule out coarctation. Absence of the aortic knob in an adult, postcro- 
anterior view, is higlfiy significant. Left ventricular hypertrophy and 
dilatation of the proximal aorta are usually present, but they are also 
noted commonly in various otlier cardiovascular disorders. 


Factors Determining Ultraviolet Dosage and Course of Treatment.— 
Warnshuis {Arch. Phys., TJicrap.,^ X-ray, Rad'mm, 1930, 11, 532) be- 
lieves that the amount of ultraviolet irradiation at each treatment 
should be determined by the character of the clinical response to one 
er^'theraa unit of radiation and subsequent increases rather than liy the 
degree of skin reaction. In the absence of insomnia, lack of clinical 
improvement and severe focal reactions the intensity of radiation^ can 
be increased gradually to a maximum of 5 to S erythema units. Two 
or three days should* elapse between exposures. In cases that react 
well four to five irradiations may suffice to restore normal intermediate 
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luetaliolisin. IMost cases with symptoms of vitamin deficiency becomes 
stationary after a month of treatment insofar as their response' to 
ultraviolet radiation is concerned, and for practical purposes treatment 
may be interrupted then imtil indications of a relapse appear. 


Radium in the Treatment of Toxic Goiter. — Radium is highly effec- 
tive in controlling hyperthyroidism, including the diffuse exophthalmic 
type as well as that associated with adenoma, in the view of Loucks 
{Am. J. Roent. and Rad. Therap., 1930, 24, 280). Results with radium 
parallel those with surgery; the type of case that responds poorly to 
radiation is the type which requires two or more thyroid operations. 
Radium therapy accomplishes a marked restoration of sugar tolerance 
in cases associated with glycosuria, indicating a complete control of 
the hyperactive thyroid. The primary mortality is nil, pre-operative 
and post-operative morbility is eliminated; from the standpoint of the 
period of disability, hospital expenses and the concomitant loss of wage- 
earning power, radium holds a tremendous economic advantage over 
any other therapeutic procedure. In the same issue (p. 283) Ginsburg 
holds tliat radium therapy, efficiently used, relieves not only the toxic 
but also the compression phenomena in toxic adenomatous goiter. He 
claims also that radium and Roentgen therapy efficiently employed has 
yielded results superior to operation in the treatment of primary and 
metastatic thyroid cancer. Discussing the foregoing papers, Robinson 
(p. 298) said that his experience with a considerable number of these 
patients had not been entirely pleasing, because of the difficulty in 
reducing the size of the thyroid. Even though patients are told that 
their necks will not go back to normal, they nevertheless expect it. He 
has seen skin changes in some of the cases and even with moderate 
doses of radium. It is disfiguring, to say the least, and whether or not 
a smooth scar is preferable to these changes is for the profession to 
decide. It seems to him that surgery of the thyroid has been so uni- 
formlj'^ successful that with the pitfalls and difficulties in reducing the 
tumor with radium, irradiation may not be the treatment of choice. 
In the treatment of malignant disease of the thyroid he thought that 
all had obtained excellent results by a combination of surgerj^ and 
radium. 


Healing in Bone Tuberculosis.— In the experience of Hanson and 
Fenger {Radiology, 1930, 15, 374), healing by production of osseous 
tissue occurs in bone tuberculosis and is moi’e prevalent in tuberculosis 
of the vertebrae than in the hip or in sacroiliac involvement. This is 
contrary to the teaching that there is no new bone formation in tuber- 
culosis. It has also been taught that loss of the intervertebral space, 
accompanied by lipping and spur-formation on the edges of the ver- 
tebrre is pathognomonic of artlrritis deformans, but tlie authors have 
observed these phenomena in 15 per cent of proved eases of Pott’s disease. 

Gastrointestinal Obstruction. — Roentgenologic examination is con- 
sidered by Brovtst {Radiology, 1930, 15, 364) to be an excellent method 
by which obstruction of any degree can be diagnosed witiiout difficulty. 
He deplores the fact that the Roentgen ray is frequently not called 
upon for aid and patients who might be saved arc sacrificed. He 
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emphasizes the point tliat the most serious cases of obstruction, such 
as the acute form which is responsible for the usual high mortality, can 
be recognized even on a plain Roentgen ray film of the abdomen. The 
obstruction is manifest in the distention and reticulation of the small 
bowel. In other cases the barium meal or enema can be used. The 
author insists that neither has ever caused harm to patients. 
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The New Mexican System of Criminology.— Mendoza {Journal of 
Criminal Latv and Criminology, 1930, 21, 15) reviews tlie .origin and 
provisions of the new Mexican code. He states that this code is inspired 
by tlie attitude that it is not necessary for society to be angry and bitter 
against criminals in order to keep the welfare of the community. “ In 
drafting this new penal code we did not need to go, however, so far 
as to establish that all of the criminals are sick people, as some observers 
of the Mexican criminology have asserted. It was enough to assume, 
that criminals are dangerous beings for the common interests of society, 
for dealing with the problem. Nevertlieless it seemed to us tliat society 
would have a better chance to combat the evil of crime, if it could 
acquire something like the coldness and simplicity of physicians and 
surgeons when they cut and cure.” For this reason, an attempt was 
made to get completely away from the implication of pain, anger or 
revenge. Since the responsibility for crime rests as much or more with 
society than with the individual, he contends that it becomes the duty 
of society to put a stop to it since the individual has not control of the 
situation. It was felt that a new attitude of treatment toward the 
offender should accomplish more in this direction tlian tlie older 
methods. The reason for abolishing capital punishment, he states, 
was the logical conclusion arising from this premise, that if treatment 
was to be instituted it would not be proper to kill people only because 
of the failure of society in finding better means to defend itself against 
them. Because of the highly specialized character of this work, the 
drafters of the code abolished the jury system and instituted in its 
place a specialized board, designated as a “Supreme Council of Pre- 
vention and Social Defense.” To this board have been appointed five 
eminent specialists in the fields of criminology, anthropology, sociology, 
law and psychiatry. There follows a description of Mexucan publica- 
tions dealing with the new method. 
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A Contribution to the Study of the Pathogenic Relation Bet-ween 
Acute Leukemia and Septic Infection.— Bonciu and Ionesco {Arch. 
Rotimaines de path, exper. et de microbioL, 1930, 3, 65) have given a 
brief resume of the literature on tliis subject. For many years many 
writers have advanced the theory that the picture seen in acute leu- 
kemia was due to acute infection with the streptococcus usually named 
as the causative agent. The converse theory has also been advanced 
— that leukemias have a lessened resistance to the organism. The 
authors have presented a case of a little girl, who following repeated 
sore throats developed a syndrome fairly typical of beginning acute 
leukemia. In three weeks here red cell count fell from 3,180,000 to 
1,760,000, her white count from 18,600 to 2600 and her platelets from 
210,000 to 140,000. Mononuclear cells with numerous lymphoblasts 
dominated her white blood picture. A strongly hemolytic streptococ- 
cus was isolated from her blood stream during the acute phase. She 
ultimately rallied well following several transfusions of her mother’s 
blood (her red cell count rose to 4,160,000 and her white count to 
16,000) and her blood culture became sterile. Later, however, she 
suffered an exacerbation and died, four months after the onset. Autopsy 
was not performed. It was the belief of the authors that they were 
dealing with an aleukemic leukemia and that the presence of the strepto- 
coccus was in the nature of the secondary invasion dating back to her 
tonsillitis. The presence of the immature cells in her blood stream they 
believed to be due to the leukemia and not to the septicemia. 


On Certain Possible Causes of Error in the Signs Given by the 
Biologic Reactions of Cerebrospinal Fluid.— Goresco and Popesco 
{Arch. Roumaines de path, exper. et de microbioL, 1930, 3, 95) observed 
a series of 5 cases which were admitted to the Queen Elizabeth Military 
Hospital for Contagious Diseases during 1928 and 1929, in each of 
which cerebrospinal serology seemed to point to a diagnosis of syphilitic 
meningitis, but fhe subsequent course of the disease proved this to be 
fallacious: (1) Onset of disease four days before with chills, headache, 
and neck rigidity, presenting photophobia, marked Kernig’s sign and 
elevation of temperature; one sample of cerebrospinal fluid gave positive 
Bordet-Wassermann, but others were negative and the patient made a 
complete recovery. (2) Onset with polyarthritis, fever, epistaxis. Sub- 
sequently developed a left lobar pneumonia. During convalescence the 
recurrence of fever, coupled with cerebrospinal signs led to a diagnosis 
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of sy 2 )liilitic meningitis— the spinal fluid giving a positive Bordet-Was- 
sermann. The ultimate diagnosis, howe^'er, was dementia iirecox. The 
3 remaining cases were similar to the aboA’e, all presenting cerebrospinal 
syndrome \vith positive spinal fluids. One died and autopsy revealed 
a tuberculous meningitis. Both the others progressed to complete re- 
covery. It was concluded that the temporarily positi^-e findings were 
due to acute transient febrile states. The authors emphasized the 
necessity for repeating spinal fluid serology in this type of case with a 
view to avoiding similar errors in diagnosis. 


On An Epidemic of Enterocolitis Caused by a Salmonella. — A study 
was made by Balteanu, Calalb, Alexa and Ecstein {Arch. Bov- 
maincs de path, exper. et de viicrohiol., 1930, 3, 5) of the vaiious phases 
of an epidemic of enterocolitis which invaded several villages in the 
district of Jassy and neighboring communities, beginning early in July, 
1929, with a few scattered cases confined to the age gi’oup of from one 
to ten 5 ’^ears, and lasting until August 15, 1929. It eventually involved 
adults as well as children. A marked exaltation of %drulence was noted, 
the early cases being mild in type while the ultimate mortality was 
10.4 per cent. The disease was at first ascribed to a dysentery bacillus, 
but serologic research disproved this and the patliogenie agent was 
identified as belonging to the Salmonella group. Concurrently with 
the onset, an epidemic broke out among the cattle of the districts 
affected, characterized by gastrointestinal manifestations and an exceed- 
ingly high mortality. No conclusive research was done. All patients 
complained of severe diarrhea (forty to sixty movements per day), loss 
of appetite and general malaise. Blood cultures were consistently nega- 
tive. Vaccine therapy was employed with complete success. There 
were no deaths among those wlio had undergone a complete ^Mccination. 
In all, 25S cases occurred in a population of 2849, with 27 deaths. 


Lesions in the Joints by Various Bacteria.— The localization of bac- 
teria about and in the joints has been the subject of a great deal of 
experimental research, and the evidence has been accumulating that 
the factors determining the localization of bacteria from the blood 
stream are those which alter the circulation and thereby the nutrition 
of the cells of the tissues, especially the endothelium of the capillaries. 
The production of joint lesions in rabbits after intravenous injections 
by members of the lactobacillus group of both dental and intestinal 
origin by Howitt and Van Meter {J. Infect. Dis., 1930, 46, 3CS) 
and by Houttt (J. Infect. Dis., 1930, 46, 491), using M. gazogenes 
(Lewkowicz) brings newer evidence tliat the joint lesions in rabbits 
are more a function of the circulatory system of the invaded host than 
of an inherent elective localization of tlie bacteria involved. 

Sodium Salicylate and Intradermal Reactions.— The actual site of 
the therapeutic action of sodium salicylate is not as yet precisely 
determined. Many think the good results in such diseases as rheuma- 
tism are due primarily to the effect on the capillar^' circulation. The 
investigation by Hagebtjsh and Kinsella {Proc. Soc. Exper.^ Bwl. and 
Med., 1930, 27, 922) showed tliat sodium salicylate effectively sup- 
pressed the so-called allergic reaction to filriates of a strain of Strepto- 
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COCCUS liemolj'^ticus. The cultures of the streptococcus intra-articularly 
had produced a persistent purulent arthritis without blood-stream infec- 
tion unless an intercurrent disease such as “ snuffles ” intervened. Intra- 
dermic reactions to a filtrate were alwaj’^s present ten days after this 
arthritis had been established. Intravenous treatment with sodium 
salic^date before the induction of arthritis and at twenty-four-hour 
intervals thereafter suppressed this intradermic reaction. Glycin given 
alone had no effect and when injected with the sodium salicylate pre- 
vented the suppressive action of the latter. The authors do not believe 
the effect is due to vascular changes because the sodium salicylate does 
not affect the nature of the vascular pathology found in these rabbits. 
The late proliferative vascular lesions were the same in the various 
series. (The late vascular changes maj'^ have little bearing on the vas- 
cular and cellular response to the antigens from the arthritis focus in 
the course of developing allergy. See retrospects of Dienes’ studies 
(Proc. Soc. Biol, and Med., 1930, 28, 72, 75.) 
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Epidemiology of Tuberculosis in New York City.— Drolet (J. Prev. 
Med., 1930, 4, 115) states that the tuberculosis death rate in New York 
City is still high, particularly among certain groups: Among women 
twenty to twenty-five (106 per 100,000); among men sixty to seventy- 
years (256). In certain sanitary areas on the East Side and in the 
Harlem District, the rate still exceeds 300. In the thirty-year period 
1898-1927, the general tuberculosis deatli rate in New York declined 
from 282 to 86, a fall of 70 per cent. Since 1921 the rate has tended 
to remain at about 90, due to conflicting influences, largely economic 
and racial. Tuberculosis in New York City kills about 60 men to 40 
women. Since 1920 in New York City the greatest decline in the 
tuberculosis death rate has occurred among children, with a reduction 
of 45 per cent among those under fifteen years of age. Among young 
women fifteen to twenty years of age the rate has fallen by 29 per cent, 
and among tliose twenty to twent 5 ’--five by 36 per cent. There has 
been no increase lately in the tuberculosis death rate of young -women 
in New York City, but instead a marked reduction exceeding that of 
young men particularly at ages between twenty and thirty years. 
The crest of female tuberculosis mortality is now at a lower level than 
formerly. It is reached, however, at an earlier age period. YHiile in 
1910 it occurred in the thirty to thirty-five age group, in 1928 it was 
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at twenty to twenty-five years of age. Among males, the greatest 
reduction (57 per cent) dming the period 1920-192S occurred at ages 
five to ten. The peak in the mortality of the male sex, formerly found 
between the ages of fortj^-five and fifty, now occurs between the ages 
of sixty and seventy. During tlie period 1S9S to 1928 the infant tuber- 
culosis deatli rate has fallen by 88 per cent. Among children under 
fifteen, the rate has declined from 136 to 27, or by 80 per cent. Since 
1920 there has been a reduction of 45 per cent in the latter group. In 
a given 1000 tuberculosis deaths in New York City at the present time 
the age concentration among females is at twenty to twenty-five years; 
among males, at forty to forty-five; among Negro males at tn^enty-five 
to thirty, and white males at forty to forty-five; among botli Negro 
and white females at twenty to twenty-five; among Jewish males after 
forty-five. In 1868 in New York City there were two peaks of tubercu- 
losis mortality in both sexes: among young children and after tlie age 
of sixty-five. 


Brucella Abortus in Certified Milk.— ILvsley (J. Infect. Bis., 1930, 
46, 430) reports the results of investigations showing that it is possible 
to detect Bacillus abortus in market certified mUk by plating methods. 
Bacillus abortus was grovm from 10 of 230 samples examined; the 10 
positive samples were obtained from 3 of the 5 dairies studied. The 
highest number of organisms found was 8 per cc. of milk; the average 
for the 10 positive samples was 2 per cc. 


Immunity to Poliomyelitis in Mothers and the Newborn as Shown 
by the Neutralization Test. — Atcock and Kramek (J. Exper. Med., 
1930, 52, 457) performed neutralization tests for the virus of poliomyeli- 
tis on blood serum of urban mothers and then- newborn infants and 
found immunity to be present in 10 out of 12 (83 per cent) infants and 
in 10 out of 12 (83 per cent) motliers, with a complete correspondence 
between mother and infant. The authors state that these tests point 
to passive transmission of immunity from mother to infant. Previous 
tests on other children (one to five years) indicate that immunity in 
infants is transitory. Previous observations concerning the extent of 
immunity in urban adults are confirmed and extended. The results of 
these tests are in accord with the age distribution of poliomyelitis and 
parallel corresponding observations in diphtheria. 

The Heat Resistance of the Virus of Poliomyelitis.— Shaugiinessy, 
Harmon and Gordon (J. Prev. Med., 1930, 4, 139) state tliat the exact 
tliermal inactivation point of poliomyelitis virus apparently cannot be 
determined at the present time because there is no accurate method 
for standardizing tlie potency of virus preparations. The results 
reported suggest that, when a small amount (2 cc.) of a virus of moder- 
ate potency is used, the tliermal inactivation point is quite low, about 
42.5° C. for thirty minutes. On the other hand, in one experiment the 
temperature necessary to produce inactivation was higher tlian 50° C. 
for thirty minutes, due probably to chance variation in the strengtli of 
the virus preparation. In other similar experiments a temperature of 
55.5° C. for all periods of from five to thirty minutes always produced 
inactivation of the virus. This accords with the results of other inves- 
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tigators. When large amounts of a virus of moderate potency were 
used, the thermal inactivation point was 52.5° C. for thirty minutes. 
Apparently an increase in the amount of virus injected caused the 
difference in the effect upon monkeys. These results suggest that at 
temperatures slightly above 40° C. (42.5°) the virus is possibly atten- 
uated or, more probably, that part of the virus is destroyed so that a 
relatively small inoculum becomes ineffective in producing clinical 
poliomyelitis. Furthermore, virus which is innocuous in a single injec- 
tion may produce clinical symptoms of poliomyelitis on repeated 
injections. 


Hygiene of the Towel. — Pease and Himebaugh (A?a. J. Pvb. Health 
1930, 20, 820) state that the common towel in public or in the home is 
an ever-present menace as a potential carrier of disease, producing 
organisms which thus may be easily transferred to the hands of each 
new user. Whether for drying the face, hands or enthe body, the 
employment of an individual single service towel constitutes a wise 
precaution against excessive numbers of relatively harmless or of 
disease-producing contaminations by bacteria already on previously use 
towels. The Turkish towel is more efficient than the huck or the paper 
towel in removing bacteria and dirt from tlie skin. 


The Seasonal and Regional Incidence of T 3 Taes of Malaria Parasites. 
—Barbee and Komp (Pub. Health Rep., 1929, 44, 2057) present the 
following summary; (1) In the southeastern United States there is 
a marked predominance among malaria cases in the white race of vivax 
in the spring months and of falciparum in tlie autumn. (2) In the 
colored race there is less indication of a seasonal incidence of types of 
parasites, but the incidence of falciparum is higher in all months than 
in the white race. (3) A large proportion of the cases present mixed 
infections of falciparum and vivax at some time during their history. 
(4) The greater resistance of vivax to treatment or to other antimalaria 
influence is probably the most important factor in determining the 
seasonal variations of vivax and falciparum in the white race and of the 
high incidence of falciparum in the colored. (5) Falciparum appar- 
ently has not become well established in the Rio Grande Valley of 
Texas and New Mexico. Vivax is the most predominant type there 
at all seasons of the year. 


The Immunizing Value of Diphtheria Toxin-antitoxin Mixture and 
of Diphtheria Toxoid.— Harrison (Pub. Health Rep., 1930, 45, 1883) 
discusses the merits of the preparations mentioned and makes the 
following conclusions: (1) In 475 school children diphtheria toxoid 
gave an immunity response, as measured by the Schick test, of 95 per 
cent as compared with 64 per cent in 355 children receiving 0.1 L-)- 
dose toxin-antitoxin mixture. (2) No local or general reactions were 
reported in children receiving toxoid, those giving reactions to intra- 
cutaneous test injeetions of diluted toxoid having been removed from 
the group. (3) Two doses of 1 cc. each, with an interval of one month, 
produced a negative Schick reaction in a high percentage of subjects. 
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Growth Changes in an Isolated Portion of the Spinal Cord in Birds. — 
Roy G. Williams (from the Laboratory of Anatomy, University of 
Pennsylvania). Isolation of the lumbar enlargement of chick embryos 
before it had been influenced by stimuli coming from other parts of the 
central nervous system was accomplished bj’- removing the 19th to the 
23d segments at fifty-six hours of incubation and placing a mechanical 
block in the defect. When such a chick hatched the legs developed a 
rigid paralysis in extension after twelve hours. When stimulated the 
legs responded bilaterally. Since the sympathetic system was intact 
and the animal gave an apparent pain response when stimulated over 
the legs, the possibility is suggested that in chicks some peripheral 
pain stimuli may reach the brain by way of the sympathetic nerves. 
Histologic studies indicated that the gray matter had been reduced in 
area by 13.1 per cent and the white matter by 43.9 per cent. The total 
number of cells was reduced by 41.4 per cent. Neither the size nor the 
shape, distribution, or arrangement of the cells present was signifi- 
cantly affected. There is a definite size relationship in the cells of the 
anterior horn in normal animals, and the relationship was unchanged 
under the experimental conditions. It is suggested that stimuli from 
caudally growing nerves regulate to a considerable extent the degree 
of cellular proliferation in the lumbar enlargement, but that the relations 
and morphological plan of the region are inherent in it. 


The Spierer Lens and What it Eeveals in Cellulose and Protoplasm.— 
William Seifriz (from the Laboratory of Botany of the University 
of Pennsylvania). Charles Spierer has applied a little known optical 
principle to dark-field illumination and obtained striking results. Spierer 
knew that a colloidal particle scatters more light m the direction of, 
that is, away from the source of, the illuminating ray, than in any other 
direction. He, therefore, reasoned that more would be seen if colloidal 
matter were viewed in a direction directly opposed to that of the illum- 
inating ray, that is, toward the source of illumination. In order to 
accomplish this, and yet have a dark field, Spierer inserted a small 
metallic mirror in the lens system of an oil-immersion objective. In 
the early experimental work the mirror was of gold or aluminum foil; 
it is now of platinum and is “spattered” on from the cathode of a dis- 
charge tube. The mirror is smaller than the lens aperture yet reflects 
all the direct rays of light coming from below. The pencil of light from 
the source of illumination must be of a diameter not greater than the 
mirror; this is accomplished by having the aperture in the substage 
iris-diaphragm at least as small as the mirror. The lens, as now inanti- 
factured, is a Zeiss jU inch oil-immersion objective of 90X magnifica- 
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tion and is supplied with an adjustable iris of 1.25 mm. maximum and 
O.S mm. minimum aperture. 

The ultramiscroscopic structure of the cellulose walls of both dead 
and living plant cells is characterized by linear arrangement and dis- 
continuity. The linear arrangement is of parallel strife; the discon- 
tinuity is due to the presence of small rod-shaped particles oriented 
end-to-end. The strise usually run parallel to each other with only 
occasional irregularities. The general arrangement of the striae is 
often strikingly symmetrical. At times, the striae run at right angles 
to or even cut diagonally across each other. 

Protoplasm seen through the Spierer lens presents the picture of an 
emulsion when quiet but becomes much like cellulose when under a 
mechanical stress as when streaming or stretched into strands. The 
linear arrangement of rods in living protoplasm is, under favorable 
conditions, very marked. The rods are light gray in color (translucent) 
and the background black. The linear masses are separated from each 
other by distances shorter than their length, as in cellulose, and they 
retain their relative positions, even while the protoplasm is streaming. 
Protoplasm (hyalin cytoplasm) consists therefore of two phases: a 
visible dispersed phase and an optically empty medium. 


Toxin-antitoxin Reactions on the Surface of Collodion Particles.— 
Jules Fbeund (from the Henry Phipps Institute, University of Penn- 
sylvania). According to Bordet’s theorj'^ the toxin-antitoxin reaction is 
an adsorption phenomenon controlled by the electrical charge of toxins 
and antitoxins. Bordet’s theory is in harmony with all of the observa- 
tions on toxin-antitoxin reactions, but it lacks direct evidence, for the 
electrical charge of toxins and antitoxins was not measured. It is 
probable that this could be accomplished if the reaction would be 
studied with a new method, that is, on the surface of particles instead 
of in solution. (The electrical charge of substances in higlily dispersed 
state cannot be measured.) Tliis report describes the reactions between 
toxins and antitoxin adsorbed on collodion particles. 

Reaction Behvcen Diphtheria Toxin and Antitoxin. Collodion par- 
ticles treated with diphtheria toxin were flocculated by diphtheria 
antitoxic horse serum. ’V^Tien the collodion particles were treated with 
toxin that had been heated for two hours at 55° C., the flocculation 
by antitoxin was reduced considerably. Collodion particles treated 
with formalin-toxoid were also flocculated by antitoxin, and previous 
heating of the toxoid did not affect the flocculation phenomenon. 
Collodion particles treated with diphtheria toxin injected into the skin 
of guinea-pigs produced redness, edema, and superficial necrosis of the 
skin. The inflammation was prevented when antitoxin was injected 
simultaneously. 

Neutralization of Tetanus Toxin Adsorbed Upon Collodion Particles 
by Antitoxin. Collodion particles treated with tetanus toxin were not 
flocculated by antitoxin. Indeed it was observed repeatedly that such 
particles could be more readily suspended in various dilutions of anti- 
toxin than in saline. However, the presence of tetanus toxin upon the 
treated collodion particles and the neutralizing action of antitoxin was 
very clearly demonstrated by animal experiment. Tetanus toxin 
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adsorbed upon collodion particles is neutralized in live minutes even by 
a very high dilution of antitoxin (1 in 50,000). The question arises 
as to whether collodion particles treated in reversed order, first with 
antitoxic serum, and then with toxin, produced tetanus in mice. Col- 
lodion particles were treated (a) with antitoxic serum and then with 
toxin; (6) with normal horse serum and then with toxin; (c) with anti- 
toxic serum, then with toxin and then ivith antitoxin again; (d) with 
toxin alone. Repeated experiments showed that the order of the toxic- 
ity of particles was as follows: a> d> b> c. In one out of five 
experiments a and d were equally toxic, but a was never less toxic than d. 
In other words, the antitoxin adsorbed on collodion particles failed to 
neutralize the toxin subsequently adsorbed, moreover collodion par- 
ticles treated first with antitoxin and then with toxin were slightly but 
definitely more toxic than particles treated with toxin alone. In con- 
trast to this, collodion particles treated first with normal horse serum 
and then with toxin were less toxic than those treated with toxin alone. 
Tliis paradoxical phenomenon can be explained as follows: The pro- 
tein film adsorbed on the particles from normal serum prevents tlie 
adsorption of toxin. Particles treated with antitoxin are also coated 
with protein but tlie antitoxin present in the film adsorbs toxin without 
being able to neutralize it. This is the first demonstration of a reaction 
between toxin and antitoxin with other than neutralization or floccula- 
tion. (See also Proc. Soc. Exper. Biol, and Med., 1930, 28, 65.) 

The Retina as a Nervous Center. — Ragnar Granit (from the 
Eldridge Reeves Johnson Foundation for Medical Physics, University 
of Pennsylvania). A short review of experiments published in tlie 
American Journal of Physiology for 1930, showing that the retina 
besides being a sense organ is also a “true nervous center” (Cajal), 
exhibiting tjqiical synaptic reactions of decisive importance for an 
imderstanding of a number of phenomena of vision. 
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METHODS AND CLINICAL VALUE OF THE DETERMINATION OF 
THE SIZE OF THE RED BLOOD CELL. 

By Russell L. Hauen, M.D., 

CLEVELAND CLINIC, CLEVELAND, OHIO. 


No clinician would think of studying a case of anemia without 
counting the erythrocytes, determining the amount of hemoglobin, 
alid correlating the data so obtained. It is equally important to 
know the size of the red cells and their mass in relation to the amount 
of the plasma. A correlation of the information gained in regard to 
the size of the cell with that in regard to the number of cells gives 
data even more valuable than that obtained from a study of the 
relation of the cell count to the hemoglobin content. 

'Leeuwenhoeld in the seventeenth century measured the diameter 
of the erythrocytes in man by comparing them with grains of sand 
and found that each cell was equivalent in size to yLr ^ grain of 
sand. He estimated his sand grains at -gy of an inch in diameter, 
therefore a red cell was -guVir of inch or 8.3 microns in diameter. 
Other observers have made more accurate measurements and have ' 
found the average diameter of the red cells measured in drj’’ prepa- 
rations to be about 7.6 microns. 

Welcker,- who made careful measurements of the diameter and 
thickness of erjAhrocytes, also studied in 1863 the volume of the 
corimsclcs. He made plaster models corresponding to his measure- 
ments and fashioned them in the shape of red cells. By weighing 
the models so made, he calculated the average volume of a red cell 
to be 72 eubic microns, a figure which we now know to be too low. 
No further attempts were made to calculate the volume of the red 

VOL. ISI, NO. 5. MAV, 1931 



59S HADEN: DETERMINATION OF THE SIZE OF THE RED BLOOD CELL 

cell until it became possible to determine tlie relative mass of the 
red cells by means of the hematocrit invented by Blix and Hedin.^ 
Herz,‘‘ emphasizing the value of the hematocrit method, calculated 
the average red-cell volume to be SO to 100 cubic microns. Capps^ 
in a classic paper on the size of the red cell reported his results in 
terms of the volume index instead of the actual volume. The earlier 
work on the size of red cells was formerly greatly neglected but its 
value is noAV fully recognized by hematologists everywhere. The 
numerous papers now appearing on the subject of cell ^mlume indi- 
cate the wide interest in it which is being shown.^’ ^ 

The size of a red cell maj'’ be expressed either in terms of diameter 
or of volume. In determining the diameter of red cells a certain 
number of cells (100 to 1000) are placed on a dried and stained film 



DISTRIBUTION CURVES (PMCE-JONES) IN NOPIMAL. 

QLOOD AND IN different TVPES OF 
ANEMIA 

Fig. l.—^Chart shovi'ing composite curves representing 10 normal individuals, 50 
c.ases of secondary anemia .and 50 cases of isernicious anemia. 


and measured with an ocular or filar micrometer. From the meas- 
urements thus obtained the average diameter is calculated and a 
Price-Jones frequency curve® is plotted (Fig. 1). This method of 
determining the size of cells is laborious and time consuming. It 
■gives only one measurement, that is, the diameter. The frequency 
curve is, however, an accurate measurement of the degree of aniso- 
cytosis. The change in diameter is relatively small as compared 
with the change in volume. An average increase of 1 micron in the 
diameter of an erythrocyte increases the volume 44 per cent if the 
thiclmess is increased in the same ratio. Recently the principles 
of diffraction have been applied to measurements of the a^'erage 
diameter of the cells in a dried blood film. Emmons'' has developed 
an instrument, the eriometer, in Avhich the blood film is placed and 
the average cell diameter read of! directly, 'liie degree of amso- 
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cytosis is not measured in making sueli a determination and there- 
fore a frequency cunm cannot he plotted. The halometer described 
by Eve^° utilizes the same principles as the eriometer. 

The relationship between changes in the cell volume and the cell 
diameter is shown in Fig. 2. The average cell volume is calculated 
from the relative cell mass and the cell count. A number of different 
methods have been employed in determining the relative cell mass. 
Stewart^^ determined the cell volume from the electrical conductiv- 
ity of the plasma. The refractometer and the viscosimeter have 
been similarly utilized.^^ Bleibtreu^^ determined the percentage of 
cells in a given volume of blood from the nitrogen content of the 
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Fig. 2. — Chart showing the relation between changes in cell volume and cell 
diameter. With a volume index of 1.5 indicating a 50 per cent increase in cell volume, 
the average cell diameter is increased only 16 per cent; with a volume index of 0.5 
indicating a 60 per cent decrease in cell volume there is a 21 per cent decrease in 
average diameter. 


plasma before and after it had been diluted with normal salt solu- 
tion. The only practical method for the determination of the volume 
of corpuscles is the one that utilizes the hematocrit. By this method 
a given volume of blood is centrifuged until packing is complete. 
An accurate determination with the hematocrit requires the use of 
an isotonic anticoagulant which does not change the volume of the 
cells. Heparin and hirudin may be used but are expenshm and often 
are not available. Two cubic centimeters of a 1.4 per cent sodium 
oxalate solution added to 10 cc. of blood gives exactly the same 
results as with lieparin and hirudin.'-' Many different kinds of 
hematocrit tubes have been employed. The original Blix and Hedin^ 
hematocrit is a strong capillary tube. Van Allen'= has devised a 
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caiiillary tube witli a biilli, \-eiy similar to a blood-diluting pi])ctto. 
The Bonninger apparatus''^ is a U-sbaped capillary tube, h'laiiy 
workers have used special tubes of varying capacities; I have 
employed a standard 12 or 15 cc. graduated centrifuge tube with 
2 cc. of 1.4 per cent sodium o.valate as the anticoagulant and 10 cc. 
of blood which is centrifuged in an International Nq. 2 Centrifuge 
for one hour. 

The mass of the red cells of adult males when accurately deter- 
mined is relatively about tbe same e\'erywhere, as indicated in the 


following table; 

Averaqo volumn of packed red 

Observer. Country. cells in healthy men. 

Bonninger’® Gerin.any 46.4 cc. per 100 cc. of blood. 

Bie and Moller” .... Norway 46.4 cc. per 100 cc. of blood. 

Csaki’® Hungary 45.2 cc. per 100 cc. of blood. 

Osgood’® Portland, Oregon 46.4 cc. per 100 cc. of blood. 

Wintrobe and Miller®” . . New Orleans 46.5 cc. per 100 cc. of blood. 

Hadon’^ Kansas City 46.4 cc. per 100 cc. of blood. 


While the volume percentage of cells shows little variation there 
is a marked variation in the red-cell counts in different parts of the 
world, therefore the volume percentage per 5,000,000 cells varies 
likewise. This is illustrated by the following table: 


Bonninger 
Bie and Moller 
Csald . . . . 

Osgood , . . . 

Wintrobe and Miller 
Haden . . . . 


Average volume 
of paeked cells 
(per 100 cc.) 

46.4 cc. 
46.4 cc. 

. 45.2 cc. 

46.4 cc. 

46 . 5 cc. 
46.4 cc. 


•Average volume of 

packed cells per .4verage volume of 
5,000,000 erythrocytes single erythrocytes 
(per 100 cc.) (cubic microns). 


46.8 cc. 93.6 

41.2 cc. 82.6 

45.8 cc. 91.6 

43.0 cc. 86.0 

39.7 cc. 79.4 

46.1 cc. 92.2 


The confusion due to a variation in the volume of the red-cell, 
which apparently results from a geographic difference in red-cell 
counts, may be avoided by e.xpressing the volume of the red cell in 
relation to the normal volume. This is best done by using the 
volume index of Capps.® The blood-cell volume is determined for 
normal blood containing 5,000,000 red cells. This blood-cell volume 
varies from 46 to 48 cc. per 100 cc. of blood, depending upon the 
tjtpe and speed of centrifuge used. The volume which is found to 
be normal for a given centrifuge and a given condition is taken as 
100 per cent. The volume percentage found for any blood is then 
calculated in terms of this normal, just as a certain number of grams 
of hemoglobin is taken as 100 per cent and the amount found in 
any blood is reported as a percentage of this normal. Thus, if 10 cc. 
of blood is centrifuged and the volume of blood cells is found to 
be 3.S cc., this is reported as 83 (or 100 X -H) per cent of normal if 
46 cc. is the normal volume per 100 ec. of blood. With complete 
packing I have obtained 46 cc. of cells per 100 cc. of blood with a 
cell count of 5,000,000, so that the average cell volume is 92 cubic 



haden; determination of the size of the red blood cell 601 


microns and tlie volume index is of course 1. The average cell 
diameter in my measurements is 7.7 microns. 

The volume of the cell must also be correlated with the hemo- 
globin content. This is best done by utilizing the saturation index, 
which expresses the amount of hemoglobin per unit volume of cell 
in relation to the normal. The color index expresses only the amount 
of hemoglobin per cell in relation to normal, and does not take into 
consideration the volume of the cell. Suppose, for instance, that a 
patient has a red-cell count of 4,000,000 and a hemoglobin of 40 per 
cent. The color index is 0.5. If the cells are of normal size and 
have a volume index of 1, the saturation index is also 0.5. If 
the cell volume is 60 per cent, giving a volume index of 0.75, the 


5,«><>.°‘«jmareRaDyn,! isoGiwnS 

HEmUPBIN met 46CCCELLS PEFL lOOCC BLOOD t 


100 , 



St = o.sro 

Cl = 0,50 


si = 0.67 
Cl = 050 


LOO 

050 


^ TO VAAJATIOM IN 

^TURATIQN INDEX WITH CONSmsST 
RED CELL COUNT AND i:«OGLOE>iN 
BUT VARYING CELL \ADLU/^$ 


U RED CELLS IN PER CENT OF NORMAL 
■I MEM.06L0DIN IN PERCENT OF NORMAL 
B VOLUME OF RED CELLS IN PERCENT OF NORMAL 


Fig. 3.— Chart showing the variation in the saturation index. The saturation 
index corresponds to the color index only when the percentage of packed cells and the 
percentage of hemoglobin are the same. It is never above 1 and never higher than 
the color index. 


color index is still 0.5 but the saturation index is 0.67. If the 
volume percentage is 40 per cent, or the cells are only one-balf 
normal size, the saturation index is 1 (Fig. 3). The saturation 
index is easily calculated by dividing the hemoglobin as ex-pressed 
by percentage of normal by the cell volume as expressed by per- 
centage of normal. The two indices are the same when the cells are 
of normal volume. 

Clinical Application, The clinical application of the determina- 
tion of the volume of the red blood cell may concern; (1) diagnosis 
(2) prognosis, or (3) therapy. 

The classification of anemias is most difficult and no one is rcallv 
satisfactory. The best fundamental classification is made on the 
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basis of tlie volume of the average cell. This divides anemias into 
(1) macrocytic, (2) microcytic and (3) normocytic groups (Table I). 


Table I. — Variation in Volume of Erythrocytes in Different Conditions. 


Volume of packed 


Case 

No. 

cells per 5,000,000 
erythrocytes 
(cc. per 100 cc.) 

Aver.agc volume 
of sinsle 
erythrocj'tcs 
(cubic microns). 

1 

46.0 

92.0 

2 

46.0 

92.0 

S 

33.6 

67.2 

i 

37.2 

74.4 

5 

29.0 

58.0 

6 

41.4 

82.8 

7 

92.0 

184.0 

8 

64.4 

128.8 

9 

79.6 

159.2 

10 

57.5 

115.0 


Volume 

inde.'L. 

DiaBuosis. 

1.00 

Normal. 

1.00 

Carcinoma of stomach. 

0.73 

Intestinal hemorrhage. 

0.85 

Myxedema. 

0.63 

Chlorosis. 

0.90 

Menorrhagia. 

2.00 

Pernicious anemia. 

1.40 

Pernicious anemia. 

1.73 

Pernicious anemia. 

1.25 

Pernicious anemia. 


Practically all the anemias the cause of which is known have a 
blood-cell volume index of 1 or less than 1. One practically 
never finds an anemia ha^’ing the average cell volume greater than 
1. We have long used the general classification of secondary 
and primary anemia, the secondary anemias being thought of as 
those with a color index of 1 or less, and the primary as those 
with a color index of greater than 1. It has been shown that the 
color index is directly dependent on the cell volume, therefore it is 
much more sensible to classify anemias on the basis of the cell- 
^mlume index rather than that of the color index. 

All patients with pernicious anemia in the active stage show 
macrocytosis, which is best indicated by the increased cell-volume 
index. In the absence of an increased cell volume the diagnosis of 
pernicious anemia is alwaj'S open to question, proAuded the blood 
picture has not been altered by specific treatment. A cell-volume 
index above the limits of normal accompanied by achlorh 3 '^dria 
makes an almost absolute diagnosis of pernicious anemia. In 140 
cases of pernicious anemia, which I have studied, the average cell- 
volume index was 1.46, corresponding to a cell volume of 134 cubic 
microns. The volume of the smallest average cell was 104 cubic 
microns and of the largest, 206 cubic microns. 

In 143 cases of anemia other than pernicious anemia the average 
volume index was 0.92 corresponding to an average cell volume of 
S4.6 cubic microns. The lowest volume index was 0.63. In 61 
per cent of the total number of cases the cell-^'olume index was 
laelow 1. In only a small group of cases was the cell volume above 
normal, and none of the cases in this group showed an achlorhj^dria 
on gastric anal.vsis. 

The i)rognosis in cases of anemias of known cause is often diffi- 
cult to determine and for this reason all possible information con- 
cerning the state of the bone marrow is necessary e^•en after the 
cause of the anemia has been removed. For the most favorable 



haden; determination of the size of the red blood cell 603 

prognosis a volume index of 1 indicating a normal cell size is 
required. If tlie volume index is increasingly low, a more disturbed 
state of the bone marrow is indicated, and the prognosis as to the 
progress of the anemia or the time of recovery from the disease must 
be guarded. 

As far as treatment of pernicious anemia is concerned, the cell 
volume is of the greatest value as a guide to the use of the specific 
treatment. It is now loiown that by the use of liver or liver extract 
some essential missing principle is supplied, the lack of which has 
led to the disturbance of bone marrow function which expresses 
itself clinically as pernicious anemia. If the missing principle is 
supplied in sufficient amount, the blood returns absolutely to normal 
(Table II). The red count returns to 5,000,000 or more and the 
volume index drops to 1. If the missing principle is supplied in 
insufficient amounts, the cell volume remains above normal although 
the hemoglobin may approach normal (Table III). The first sign 
of a relapse is a beginning and progressive macrocytosis. There- 
fore, the determination of cell volume is very necessary for the proper 
treatment of pernicious anemia. 


Table II.— Cell Volume in Patients With Pebnicious Anemia Adequately 
Treated With Liver or Liver Extract. 


Case 


Volume of packed 
cells per 5,000,000 
erythrocytes 

Average volume 
of single 
erythrocytes 

Volume 

No. 

Date. 

(oc. per 100 cc.) 

(cubic microns). 

index. 

1 

July, 1928 

68.0 

136 

1.48 


Nov., 1928 

47.5 

95 

1.03 

2 

Feb., 1927 

60.6 

121 

1.32 


Nov., 1927 

43.0 

86 

0.94 

3 

Feb., 1928 

64.5 

129 

1.41 


Aug., 1928 

46.0 

92 

1.00 


Table III.— Cell Volume in Patients With Pernicious Anemia Inadequately 
Treated or Not Treated With Liver or Liver Extract. 


Case 


Volume of packed 
cells per 5,000,000 
erytlirocytes 

Average volume 
of single 
erythrocytes 

Volume 

No. 

Date. 

(cc. per 100 cc.) 

(cubic microns) . 

index. 

1 

Feb., 1926 

83.7 

107 

1.82 


Oct., 1927 

60.5 

121 

1.32 

2 

June, 1926 

70.0 

140 

1.52 


Oct., 1927 

64.5 

129 

1.40 

3 

Mar., 1926 

60.0 

120 

1.30 


Jan., 1927 

72.0 

144 

1..50 


In the treatment of a case of anemia of known cause the iise of 
iron may be indicated. Iron is concerned solely with the hemoglobin 
metabolism, so that if the hemoglobin is deficient in the cells as 
shown by a saturation index of less than 1, iron should be given 
so that the cell volume again yields information on which the intel- 
ligent use of iron may lie based. Iron is probably of no value in 
any ease of anemia in which the red cells are comjiletely filled with 



604 ELVDEN: DETErailNATION OF THE SIZE OE THE RED BLOOD CELL 

hemoglobin. The lower the hemoglohin satiiration index the more 
active the response to iron therapy. 

Conclusions. 1. In a study of anemia it is important to determine 
the size of the erythrocytes; this may be expressed in terms of 
diameter or of volume. 

2. By estimating the diameter of a sufficiently large number of 
red blood cells, the average diameter of a cell may be determined 
and the degree of anisocytosis may be measured. 

3. The volume is a much more sensitive indicator of the variation 
in the size of red blood cells than is the diameter. 

4. A 13 per cent increase in the diameter of an erythrocyte 
causes a 44 per cent increase in its volume. 

5. The most accurate method of determining the cell mass is 
by the use of the hematocrit, using an isotonic anticoagulant, which 
does not change the volume of the cells. 

6. It is best to express variations from the normal in terms of 
volume index. 

7. The best fundamental classification of the tj^pes of anemia 
is based on the volume of the average blood cell. 

8. Pernicious anemia always shows an increase in the volume of 
the cells; anemia due to a known cause usually shows a decrease 
in cell volume or a normal volume. An increased ceU volume with 
achlorhydria is an almost absolute diagnosis of pernicious anemia. ' 

9. The prognosis in an anemia due to Imown cause becomes pro- 
gressively more unfavorable as the cell-volume decreases. 

10. The determination of the cell volume is the best guide in the 
treatment of anemia. 

11. Iron therapy is probably of value only when the cells are 
below the point of hemoglobin saturation, as shown by a decreased 
saturation index. 
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DETERMINATION OF PATERNITY BY BLOOD GROUPS. 

By Alexander S. Wiener, M.D., 

department of pathology of the JEWISH HOSPITAL, BROOKLYN, N. Y. 

Historical Resume. The existence of individual differences of 
human blood AA^as first recognized, in 1900, by Landsteiner,^ A\dio 
demonstrated that the serum of one human being could agglutinate 
the red blood cells of another normal individual. The folloAving 
year^ he reduced this phenomenon to a definite laiv and demonstrated 
the existence of tliree human blood groups. Von Decastello and 
Sturli® continued the Avork and discovered the fomdli and rarest 
group. Landsteiner explained the phenomenon of isohemagglutina- 
tion by assuming the existence of two isoagglutinogens, A and B, 
in the red blood cells and of two isoagglutinins, a and /3, in the blood 
serum. In Table- 1 is shoAvn the dift'erence in composition of the 
four Landsteiner blood groups, together ivith the old numberings 
of Moss and Jansky, and the new international nomenclature, 
officially recognized by the Health Committee of the League of 
Nations. The classification of the blood groups by letters is the 
classification of choice, as this is the least confusing from the fact 
that the agglutmogen content of the blood cells becomes apparent 
on its face from the classification, as is illustrated ,in the table. 
Group 0 is the so-called “universal donor” and Group AB is the 
so-called “universal recipient.” 

In 190S Epsteiffi and Ottenberg presented the first data on the 
heredity of blood groups. In 1910 vonDungern and Hhszfeld'^ 
made a more complete study of tlie problem and definitely proved 
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that tile agglutinogens A and B are inherited as j\Iendelian domi- 
nants. They believed, however, that A and B are inherited inde- 
pendently of each other. In 1924 Bernstein® jiroved the inaccuracy 
of the theory of von Dungern and Hhszfeld and proposed an 
alternative theory of three allelomorphs. According to this theory, 
the blood group of an individual depends upon tlmee genes. A, B, 
and B, situated at the same locus in a particular pair of cliromo- 
somes, where A and B are dominant and R recessive. Evidence 
collected in America favoring the Bernstein theory has been pre- 
sented in previous papers."-® How blood groups may be used in 
certain cases to proA'^e nonpaternity according to this theory is 
briefly illustrated in Table II. 

Table I. — Ci^assific.^tion and Composition of the Landsteineb Blood Groups. 





Cells 

Serum 

Jnnskj-. 

Moss. 

International. (agglutinogen). 

(agglutinin). 

I 

lA^ 


0 

a and /3 

II 

II 


A A 

/S 

III 

III 


B B 

a 

IV 

I 


AB A and B 


Table 

II. — Heredity 

OF -ras L.yndsteiner Blood Groups. 

Groups of 



Groups of children 

Groups of children 

parents. 



possible. 

not possible. 

0X0 



0 

A, B. AB 

0 X A 



0, A 

B, AB ■ 

0 X B 



0, B 

A, AB 

A X A 



0, A 

B, AB 

A X B 



0, A, B, AB 


B X B 



0, B 

A, AB 

0 X AB 



A, B 

0, AB 

A X AB 



A, B. AB 

0 

B X AB 



A, B, AB 

0 

AB X AB 



A, B, AB 

0 


More recently Landsteiner and LcA’ine® have discoA'ered several 
additional agglutinogens, and haAm studied the inheritance of tAVO 
of them termed by them M and N. As there are no natural agglu- 
tinins for M and N in human serum, these agglutinogens can play 
no role in the selection of donors for transfusions, and for the 
same reason they can haA’e no bearing on the occurrence of post- 
transfnsion reactions. To produce sera that can be used to test 
for these new agglutinogens, it is necessary to immnnize rabbits. 
The details of the technique are described in the paper by Landsteiner 
and LeAune. These authors haA-e demonstrated that the agglu- 
tinogens M and N are inherited as Mendelian dominants, and have 
discussed a theory according to Avliich the inheritance of tlie ncAV 
agglutinogens depends upon, a single pair of allelomorphic genes, 
M and N.^® According to this theory only tlmee genotypes, i\BI, 
]MN and NN, are possible, corresponding to the tj-pes M-fN-, 
M-J-N-f- and M— N-f- In other words, a blood lacking both 
M and N (of TjqDC M-N-) is impossible and, as a matter of fact. 
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although Landsteiner and Levine have examined several thousand 
specimens of bloods^ they have failed to find such a blood. More- 
over, the present author who has examined the bloods of more than 
1000 individuals has failed to find a single M— N— blood.^“ 
Landsteiner and Levine also mention the forensic application in 
cases of disputed paternity. How the recently discovered agglu- 
tinogens M and N may be used to prove nonpaternity in certain 
cases is illustrated in Table III. Although we have examined 
specimens of blood of 131 families with 642 children, we have found 
only 2 apparent exceptions to the theory of Landsteiner and Levine, 
and as both of these exceptions might be attributed to illegitimacy, 
we believe that the medicolegal application of the new agglutinogens 
M and N will be possible.^- 


Table III. — Heredity of the Agglhtinogens of M 

AND Levine. 


AND N OF Landsteiner 


Types of 
parents. 


Types of children 
possible. 


M+N + XM+N + 
M+N+XM+N- 
M+N + XM-N + 
M + N - X M + N - 
M+N - XM-N + 
M-N + XM-N + 


M+N+.M+N-,M-N + 
M + N +, M + N - 
^I + N +. M - N + 

M + N - 
M +N + 

M - N + 


Types of children 
not possible. 

M - N + 

M+N- 

M + N +, M - N + 
M + N M - N ^- 
M + N +, M + N - 


The case we shall now describe is of particular interest as it is 
the first published application of the new agglutinogens M and N 
for the determination of nonpaternity. 

Case Report. This case was referred to me by Dr. A. A. Eggston, to 
whom I am also indebted for the history of the case. 

Mr. and Mrs. X are both between twenty and thirty years of age, and 
they have been married for several years. During the first few years of 
their married life a cervical pessary and other contraceptives were used, 
and no pregnancy resulted. Two years ago the husband was called away 
from home for a year, and during this time the Mfe visited another city 
where she met Mr. Y. During the summer of 1929 Mrs. X had inter- 
course with this man without using precautions. The following day the 
husband returned and intercourse was had without contraceptives. The 
wife menstruated nine days later and had an apparently normal menstrual 
period lasting three days. Frequent intercourse was then had with the 
husband, but none mth the third party involved. A child was born two 
hundred and eighty-four days after the relations between Mrs. X and Mr. Y 
had taken place. 

After the birth of the child the wife confessed to her husband and ex- 
pressed the opinion that the cliild might possibly be the result of her rela- 
tions with Mr. Y. The husband, however, voiced his willingness to support 
the child and continue living with the wife in spite of this. But this did 
not satisfy the wife. She stated that if the child was Mr. Y's she would 
rather return to him than have her husband support another man’s child. 
To settle their problem they appealed to their doctor, who grouped the 
Ifioods of eveiyone concerned in the case. He found, that the father 
belonged to Group A, the mother to Group B, the child to Group A and 
Mr. Y to Group A. As both men belonged to the same group neither one 
could be eliminated, and that situation w’as the indication for the examina- 
tion of the four bloods for the agglutinogens M and N. 
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Two independent and separate sets of bloods were examined to eliminate 
the possibility of any mix-up in the labeling or in the shipping. Dr. 
Eggston’s gi'oupings for A and B were confirmed, and in Table IV is pre- 
sented a protocol of one of the several repeated e.xperiments performed 
on the bloods for the determination of the new agglutinogens M and N. 
One can see from the table that the mother belongs to Type M-fN— 
the father to Type M-f-N— , the child to T3T)e M-fN— and Mr. Y to T5T)e 
M— N-f . As is seen from Table III, however, an M— N-f parent cannot 
give rise to an _M-f N— child, so that Mr. Y could not have been the 
father of the child. It therefore follows that of the two men the husband 
is the only possible father. 


Table IV.— Reactions for M and N in Paternity Case. 


Blood of 


Reaction for ]\I. 

Reaction for N. 

Husband 


. . ++=^ 



Wife .... 


. . ++^. 



Child . . . 


..++=*= 

— 

Other man . , 


— 

+ + =*= 

Controls: 




Mr. Galligan — 

M + N - . 

. . +++ 

_ 

Mr. Winter — 

M - N + . 

— 

+ 4- =fc 

Miss Eckert — 

M -t- N -b . 

. . ++± 

4--f± 


Summary and Discussion. The case presented is of particular 
interest because the problem of paternity was solved by means of 
the agglutinogens M and N of Landsteiner and Levine, whereas the 
agglutinogens A and B failed in the solution. (This statement is 
based on the assumption that the rules of heredity as presented 
in Table III hold without exception. At least this statement has 
a high degree of probability, in view of the evidence accumulated 
up to date.) There are cases, however, where none of the agglu- 
tinogens will help, such as cases where both parents belong not 
only to the same groups but also do not differ -with regard to M 
and N. It is of interest to Imow Avhat percentage of illegitimacies 
the blood groups can detect. This percentage is not the same for 
all populations, as it depends upon the distribution of the agglu- 
tinogens in the population. The author has, therefore, derived 
general formulae for the chances of proving nonpaternity by means 
of agglutinogens.^^ For the distribution of groups present in New 
York City it has been calculated that A and B wdll solve 18.05 per 
cent of the cases, whereas M and N will solve 18.75 per cent. Using 
all four agglutinogens, one-third of all illegitimacies can be detected. 

Blood groups are also of value for detecting accidental inter- 
changes of newborn infants. The chance that blood groups will 
solve such problems is more than twm-thirds for the population 
studied by the author, provided that all four agglutinogens are used. 
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(I.) STUDIES ON PATIENTS WITH PERNICIOUS ANEMIA 
TREATED WITH MASSIVE DOSES OF LIVER EXTRACT. 

By Joseph E. Connery, M.D., 

ASSISTANT PROFESSOH OF CLINICAL PATHOLOGY, NEW YORK TTNIVERSITY; VISITING 
PHYSICIAN TO BELLEVUE HOSPITAL, NEW YORK CITY, 

AND 

Leonard J. Goldwater, A.B., M.D., 

HOUSE PHYSICIAN, THIBD (NEW YORK UNIVERSITY) MEDICAL DIVISION OP BELLEVUE 

HOSPITAL. 

(From the Department of Medicine, University and Bellevue Hospital Medical 
College, New York University, and the Third (New York University) Medical 
Division of Bellevue Hospital.) 

The original diet recommended by Minot and Murphy^ in tbe 
treatment of pernicious anemia included the daily administration 
of 125 to 240 gm. of whole mammalian liver. The use of this diet 
was found to produce almost invariably a satisfactory remission in 
patients with pernicious anemia. Cohn--'^ and his associates, 
West,^ and others, have demonstrated that certain liver fractions 
when fed daily in adequate amounts are also effective in inducing 
a remission comparable to that seen when whole mammalian liver 
is used. Sturgis and Riddle'^ were able to initiate remissions by the 
use of single massive doses of mammalian liver extract. With this 
method of treatment, the response was found to he more prompt 
than when rejieated small doses are given. This is an important 
consideration in treating patients who are extremely ill when they 
first come under oljservation, a not infrequent occurrence. It is 
the pmpose of this paper to present the results obtained in 4 cases 
of pernicious anemia treated with massive doses of liver extract. 
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Method and Materials. The 4 cases included in this study were 
ward patients on whom the diagnosis of pernicious anemia had 
been made. Cases I, II and III recei^•ed an extract prepared by 
the Lederle Laboratories, one vial representing 100 gm. of whole 
mammalian liver. Case IV Avas treated with an extract of fish 
liver* of Avhich the average daily dose is 90 cc. ® The diet during the 
period of observation contained no liver or kidney in any form. 

During the period of study, observations on the blood were made 
as folloAVs: Daily reticulocyte determinations throughout the period 
of increased peripheral reticulocyte activity, red cell and white eell 
counts and hemoglobin determinations two to three times Aveeldy. 
Stained films were examined at least tAvice Aveekly. 

In examining for the presence of free hydrochloric acid in the 
stomach contents, an alcohol test meal Avas used, supplemented 
by histamin injection. 

Case Histories. Case I. — W. H., male, aged sixty-fiA'e years; iiatiA'ity, 
Germany; occupation, carpenter.; admitted to the hospital July 31, 1930, 
There is a history of at least two prerdous relapses. 

Present Attack: Chief complaints were progresswe weakness, loss of 
AA'eight, soreness of the tongue, anorexia, diarrhea, shortness of breath, 
SAvelling of the ankles, numbness and tingling of the fingers and toes, and 
A'^esical incontinence. Neurologic examination: moderatel}’’ advanced com- 
bined system disease. The patient was practically moribund. Laboratory 
data: red blood cells, 580,000 per c.mm.; hemoglobin, 9 per cent or 1.6 gm. 
(Klett-NeAA'comer); color index, 0.94; white blood cells, 3700 per c.mm.; 
reticulocytes, 1.1 per cent; urinary urobilinogen, 1 to 5 dilutions O^afiace 
and Diamond); icteric index, 5.3; van den Bergh reaction: direct, negatwe; 
indirect, ver}'- faint trace. Gastric anab'sis: no free hydrochloric acid present. 
Differential white count: myelocytes, 0; metamyelocytes (I), 0; metamyelo- 
cytes (II) (band forms) , 0 ; polymorphonuclear neutrophils, 88 ; lymphocytes, 
12; monoc 3 d;es, 0; eosinophils, 0; basophils, 0. Platelets, few; poikilocjdosis, 
marked; anisocjdosis, marked — predominant OA’al macrocjdes, manj’’ round 
microcjdes; polychromatophilia, moderate; basophilic stippling, none. 

Several hours after admission 42 Auals of Lederle extract dissoh'ed in 
300 cc. of water Avere gwen bj^ stomach tube. About forty-five minutes later 
the patient Ammited an amount estimated at about one-tenth the total 
A'olume gwen. There AA'-as no further Ammiting. On August 2, 1930, a trans- 
fusion of 650 cc. of blood AA'as gh-en (Lindemann method) and a second dose 
of 42 vials of Lederle extract, dissoDed in 300 cc. of water, was administered 
b}'^ stomach tube. There Avas no Ammiting following this dose. On August 
5, 1930, a transfusion of 500 cc. of blood AA-as gwen (Lindemann method). 
The patient receiA'ed no further liA-er therapy and no fnrther transfusions 
until a surgical complication deA'cloped, as aa-III be described beloAv. This 
occurred on October 10, 1930, sixty-nine days after Ins second and last dose 
of liver extract (Lederle). 

Case II.— J. S., male, aged sixty-nine years; nativity. United States; 
occupation, seaman; admitted to the hospital on October 13, 19.30. There 
is no history of previous relapse. Chief complaints Avere jwogressive general 
weakness, loss of Aveight, anorexia, sorenc.ss of the tongue, repeated vonuU 
ing, intractable diarrhea, shortness of breath, sAvelling of the legs, numbness 

* Prepared by the AVhitc Laboratories of Newark, N. J. 
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and tingling of the fingers and toes. The neurologic involvement was not 
severe and was confined principally to the posterior columns. The patient 
was stuporous, and gravely ill. 

Laboratory Data: Red blood cells, 990,000 per c.mm.; hemoglobin, 21 
per cent or 3.6 gm. (lOett-Newcomer); color index, 1.16; white blood cells, 
7500 per c.mm.; reticulocytes, 3.1 per cent; urinary urobilinogen, 1 to SO 
dilutions; icteric index, 13.6; van den Bergh: direct, delaj'^ed; indirect, 
1.16 rag. per cent; gastric analysis; no free hydrochloric acid present. Differ- 
ential white count: raj’^elocytes, 3; metamyelocytes (I), 0; metamyelocytes 
(II) (band forms), 4; polymorphonuclear neutrophils, 74; l 3 Tnphoc 3 ’’tes, 17 ; 
monocytes, 1; eosinophils, 1; basophils, 0. Platelets, numerous; poikilo- 
cytosis, marked; anisocytosis, marked; pol 3 mhromatopliilia, moderate; baso- 
philic stippling, slight; blasts: microblasts, 4; normoblasts, 2; megaloblasts, 
1 per 100 cells. 

On October 14, 1930, one da}"- after admission, the patient received 50 
vials of Lederle extract dissolved in 300 cc. of water b 3 '- stomach tube. 
There was no vomiting. On the same day he received a transfusion of 
500 cc. of blood (Lindemann method). The patient received no further 
liver therajay nor transfusions. 

Case III. — F. R., female, aged fifty-six years; nativity, Italy; occupation, 
housewife; admitted to the hospital on October 18, 1930. There is no 
history of previous relapse. Chief complaints were progressive wealaiess, 
slight loss of weight, anorexia, soreness of the tongue, constipation, shortness 
of breath, swelling of the legs, numbness and tingling of the fingers and toes. 
The neurologic involvement was not severe and was confined principally 
to the posterior columns. While the patient was in a well-marked relapse, 
her condition was not grave. 

Laboratory Data: Red blood cells, 1,380,000 per c.mm.; hemoglobin, 26.9 
per cent or 4.5 gm. (Klett-Newcomer); color index, 1.03; white blood cells, 
4600 per c.mm.; reticuloc 3 d;es, 1.7 per cent; urinary urobilinogen, 1 to 160 
dilutions; icteric index, 6.5; van den Bergh: direct, negative; indirect, 0.5 mg. 
per cent; gastric analysis: no free hydrochloric acid present. M 3 'eloc 3 'i;es, 
0; metamyeloc 3 d;es (I), 0; metamyelocytes (II) (band forms), 2; polymor- 
phonuclear neutrophils, 16; lymphoc 3 i;es, 76; monocytes, 2; eosinopliils, 4j 
basophils, 0. Platelets, few; poikiloc 3 "tosis, marked; anisocytosis, marked — 
round and oval macroc 3 des, round microcytes; potychromatophilia, occa- 
sional; basophilic stipphng, occasional. 

On October 19, 1930, the day after admission, the patient received 30 
rials of Lederle extract through a drinking tube. The extract was dissolved 
in 250 cc. of water and iced. Fifteen minutes after taking the dose she 
vomited an amount estimated at about one-fourth the total amount given. 
On October 21, 1930, two days later, she was given 5 vials of Lederle extract 
dissolved in 200 cc. of water, by mouth, wdiich she retained. No further 
liver therapy and no transfusions were given. 

Case IV. — R. AI., male, aged sixt 3 "-nine 3 'ears; nativity, England; occu- 
pation, art dealer; admitted to the hospital on April 20, 1929. There is no 
history of a previous relapse. Chief complaints were progressive weakness, 
loss of weight, anorexia, constipation, shortness of breath, swelling of the 
legs, numbness and tingling of the fingers and toes. Combined S 3 'stem dis- 
ease was fairl 3 ' well established, confined principall 3 ’' to the posterior columns. 
The patient was in a well-marked relapse, but his condition was not grave. 

Laboratory Data: Red blood cells, 1,390,000 per c.mm.; hemoglobin, 12 
per cent; color index, 0.5; white blood cells, 1800 per c.mm.; reticulated red 
cells, 1.2 per cent; urinar 3 " urobilinogen, 1 to 50 dilution.s, icteric index, 11- 
van den Bergh: direct, negative; indirect, positive; gastric analysis: no free 
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hj'drocliloric acid jiresent. Myelocytes, 0, metamj'clocjdcs (I), 0; inetu- 
myelocjdes (II) (band forms), 0; polymorphonuclear neutrophils, 37; 
lymphocji;es, 56; monocj^tep, 7; eosinophils, 0; basopliils, 0. Platelets 
not numerous; poikilocytosis, marked; anisocjd;osis, marked — many oval 
macroc3’tes; polycliromatophilia, moderate; basophilic stippling, marked; 
blasts: microblasts, 4; normoblasts, 8; megaloblasts, 8 per 100 cells. 

After a seven-day control period 300 cc. of fish liver extract (Mfiiite) 
in di\dded doses were given dailj’- for two daj’^s. The average dafij"^ dose of 
this preparation is 90 cc. ® The patient was later placed on a maintenance 
dose of 90 cc. daily. No transfusions were given. 


Chakt 1. — Curves of Red Ceixs, Hemoglobin, Reticulocytes and ' 

White Cells. 



Case I. — Transfusions on August 2 and August 5 , 1930. Liver extract (Lederlc), 
42 vials on August 1, 1930; repeated on August 2, 1930. The items represented by 
the various styles of lines can be obtained at the bases of the columns at the left 
of the chart. 


Discussion. Charts I, II and III show the curves for the red 
cells, hemoglobin, wdiite cells and reticulocjdes for Cases I, II and 
III respectively, wdiile Chart IV gives the curv^es for the reticulo- 
cytes and wdiite cells in Case IV. In Chart I there are at least two 
distinct gradients to the red cell and hemoglobin curves. The first 
is quite steep wdiile the second is not so sharp. Undoubtedly the 
two transfusions wdiich this patient received are largely responsible 
for the rather early and marked rise in the curve of the red cells 
and hemoglobin. The second slope in all probabilitj'’ represents 
the response to liver therapy. In the instance of Case II. J. S-, a 
similar explanation may be advanced for the early and rather marked 
rise in the red cells and hemoglobin. 
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Rettciilocyte Resyonse. Minot and Lee® and Vogel and McCurdy^® 
in a study of cases of pernicious anemia treated with transfusion 
have shown the reticulocyte activity occasioned by this form of 
treatment. The effect may be one of two tj^pes; (a) the initial 
level of the reticulocytes may be depressed, or (b) there may occur 
a reticulocyte peak of varying magnitude. A study of the reticulo- 
cyte response following massive doses of liver extract in Cases I and 
II, who were also transfused, does not lead us to believe that the 
transfusions were in any way responsible for the reticulocyte response 
that followed. On the contrary, it is quite conceivable that the 


Chabt II. — Curves op Red Cells, Hemoglobin, ^.I^eticulocytes and 

White Cells. 



Case II. — Transfusion, October 14, 19.30. Liver extract (Ledorle), 50 \’ials on 
October 14, 1930. 


magnitude of the reticulocyte response in these patients might 
have been greater had no transfusions been given. 

Case I received his first massive dose of 42 vials of liver extract 
(Lederle) on August 1 and a second dose on August 2. The first 
definite rise in the reticulocyte curve occurred on August 5, and 
the peak ofi^l4 per cent was reached on August 9. The height of 
this reticulocjde peak was not as great as had been anticipated. 
The transfusion and the presence of a cystitis are offered as possible 
explanations for the discrepancy. Riddle and Sturgis'* and Porter 
and Irving® have shown that the number of the reticulocytes is 
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subject to variations throughout the twenty-four hours of the clay; 
that these A'ariations are 'frequently of a greater inagnitiicle than 
can be explained as chance variations, and that the variations 
between the lowest and highest determination in the course of 
twenty-four hours may be as much as 20 per cent. Inasmuch as 
reticulocyte determinations were done at twenty-four-hour intervals, 
it is conceivable, in the light of the above, that a considerably higher 
reticulocyte peak may have been noted had the counts been done 
at shorter intervals. The phase of increased peripheral reticulocyte 
activity extended over a period of about seventeen days. 


CH.\nT III. — Curves of Red Cells, Hemoglobin, Reticulocytes and 

White Cells. 



Case III. — Liver extract (Lederle), 30 vials, October 19 and 5 vials on October 
21, 1930. 


Case II received a single massive dose of 50 vials of liver extract 
(Lederle) on October 15 and a transfusion on the same day. On 
October 17, two days later, the curve of the reticulocytes showed 
the first upward trend. On October 19, the first peak of the curve 
was reached and on October 21, there occurred a secondary peak 
which was, incidentally, of a slightly greater magnitude than the 
primary peak. On October 27, the pliase of increased peripheral 
reticulocyte activity was completed. 

Case III received a single massive dose of 30 vials of liver extract 
(Lederle) on October 19. On October 22, the curve of the reticulo- 
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cytes showed its first upward trend. The peak was reached on 
October 25. The height of this peak is even more striking when one 
takes into account the fact that the patient promptly vomited an 
amount estimated at one-fourth the total dose given. 



Case IV. — Fish-liver extract (White), 300 cc. on April 27, 1929; repeated, April 
2S, 1929, followed by 90 cc. daily thereafter. 


Case IV received a total of 600 cc. of fish liver extract (White) in 
divided doses over a period of forty-eight hours, April 27 to 28. On 
iMay ], tliree days later, the reticulocyte curve was at a level of 
15 per cent and on May 4, had reached its peak of 39 per cent. 
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Variations in the Leiilcocytc Picture. Case II showed an increase 
in the total leukocyte count to a level of not quite 20,000, with the 
peak of the total leukocyte count preceding the reticulocyte peak. 
During the phase of increased peripheral reticulocyte activity there 
was a very distinct and marked “shift to the left” of the granulo- 
cytes. There was also an increase in the number of nucleated red 
cells (blast crisis) . These results are given in detail in Table I. 


Chart V. — Curves op Red Cedes, Hemoglobin, Reticulocytes and 
White Cells for Postoperative Period. 



Case I. — Transfusion on October 13, 1930. Liver extract (Lederle), 24 vials on 
October 14, 1930; repeated October 16, 1930. Operation on October 10. 


Case III showed an increase in the total number of white cells 
from slightly below 5000 to slightly above 10,000. In this instance 
the higliest level of the white cells was not reached until after the 
reticulocyte peak had occurred. As will be noted by consulting 
Table II, this patient showed a definite relative lymphocytosis and 
some degree of absolute lymphocytosis during the ]ieriod of increased 
reticulocyte acthdty. In her case there was no distinct shift of the 
granulocytes to the left, but as the per cent of lymphocytes de- 
creased, there occurred a simultaneous increase in the number of 
adult polymorphonuclears. 

Case IV is remarkable because of the high level reached by the 
white cells: from less than 5000 to over 30,000. In this case the 
jieak of the total leukocyte curve anticipated the reticulocyte peak'. 
Here again during the jihase of increased peripheral reticidocyte 
activity, at least on one examination, there was a distinct “shift to 
the left” of the granulocytes. See Table I. 
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Table I. — Case IV, R. M. (Pt. M. in Table) niid Case II, .1. S. (Pt. S. in Table), 
Showing Differential Pormulad and "Blast” Occurrence. 



Before 
retie, rise. 

Retie, rise. 

Before 
retie, rise. 

Retie, rise. 


Pt. W. 

Pt. M. 

Pt. S. 

Pt. S. 


Leukocyte 

Leukocyte 

Leukocyte 

Leukocyte 


count. 

count, 

count, 

8000 

count. 


2000 

32,000 

18,000 


per c.min. 

per c.mm. 

per c.mm. 

per c.mm. 

Myelocytes .... 

0 

8 

0 

20 

Metamyelocytes, I 

0 

4 

0 

7 

II . . 

0 

4 

4 

4 

Polymorphonuclears 

37 

71 

74 

48 

Lymphocytes 

56 

12 

17 

10 

Large monocytes 

7 

1 

4 

4 

Eosinophils .... 

0 

0 

1 

1 

Basophils 

0 

0 

■0 

0 

Plasma cells .... 

0 

0 

0 

0 

Microblasts .... 

4 

Per 100 TIL B. C. 

1 4 

2 

Normoblasts .... 

8 

19 

2 

7 

Megaloblasts 

8 

1 

1 

8 

Table II. — Case III, F. 

R. (Pt. R. in Table) Showing Differential roRMOLvE 


and Blast Occurrence. 

Before Begin retie. 

Retie. 

Retie. 


treatment. 

response. 

decline. 

normal. 


... 



— ■ — 


W. B. C., 

w. B. a. 

W. B. C., 

W. B. C., 


4500. 

5500. 

11,000. 

8000. 

Myelocytes .... 

0 

Per Cent. 

0 0 

0 

Metamyelocytes, I . 

0 

0 

0 

0 

II . . 

2 

1 

2 

0 

Polymorphonuclears 

16 

12 

43 

51 

Lymphoo 5 Tes 

76 

85 

49 

45 

Large monocytes 

2 

1 

5 

3 

Eosinophils .... 

4 

0 

0 

1 

Basophils 

0 

0 

1 

0 

Plasma cells .... 

0 

1 

0 

0 

Normoblasts .... 

0 

Per 100 W. B. C. 

10 0 

0 

Microblasts .... 

0 

2 

0 

0 

Megaloblasts 

0 

1 

0 

0 


Before treatment, a study of stained films of all 4 patients showed 
that the qualitative changes of the red cells were confined most 
strikingly to variations in size and shape. After the institution 
of treatment, especially during the period of increased peripheral 
reticulocyte activity, polychromatophilia and blast crises, especially 
the former, became quite prominent. With their appearance there 
also occurred an increase in the number of platelets and the appear- 
ance of striking variation in the size and shape of the platelets. 

Clinical Effects. The clinical response to treatment was similar 
to that seen in patients with pernicious anemia treated with adequate 
amounts of whole liver or of a potent liver fraction in daily doses. 
There occurred early a feeling of increased strength and improve- 
ment in general well being. There was a feeling of increased warmth 
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and moisture to the skin. The return of appetite was quite striking, 
both quantitatively and qualitatively, so that at times the appetite 
may be said to ha^'e been ravenous. Aidicles of food previously 
avoided, especially meats, were taken with relish. The mental outlook 
became quite cheerful. Case III, before treatment was instituted, 
was quite uncooperative. Of the 4 patients reported in this series, 
she alone exhibited that peculiar mental state which either did not 
permit her to realize what was being done for her, or understanding 
this, did not permit her to cooperate. Coincident with the increase 
of the reticulocytes there occurred a change in her mental attitude, 
so that she became not only cooperative but actually facetious. 
In general it may be stated that as the level of the red cells and 
hemoglobin rose, there occurred corresponding relief from those 
symptoms directly referable to the anemia, such as dizziness, 
blurred vision, head noises, dyspnea, palpitation and edema. After 
the subsidence of the gastrointestinal upset incident to the giving 
of the extract, there was rather prompt relief from complaints 
referable to the digestive system. Effects of this form of treatment 
on those symptoms and signs referable to neurologic involvement 
do not seem to differ from those seen in patients with comparable 
degrees of involvement of the nervous system who have been treated 
with adequate amounts of whole liver or potent liver fractions. In 
general the glossitis was relieved and acroparesthesias became less 
severe or were entirely relieved. Impairment of the vibratory 
sense was little or not at all improved. Deep tendon reflexes, pre- 
viously absent, did not return. It is to be noted here, however, 
that at the time of this writing there has not been complete quan- 
titative hematologic restoration in Cases II and III. 

Duration of Effects. Cases II and III have been under observa- 
tion for too short a period of time for any conclusion to be drawn 
as to the duration of effects. Patient IV went on to a complete 
and lasting remission. This effect, however, cannot be ascribed 
to the 2 original massive doses of fish-liver extract (White), as he 
was subsequently placed on a daily therapeutic dose. Case I 
received 2 massive doses of liver extract (Lederle), 1 on August 1, the 
other on August 2. A transfusion of 650 cc. was given on August 2 
and another of 500 cc. on August 5. On September 6, the curve 
of the red cells reached the 4 million level and remained thereafter 
at or above this level without further treatment. On October 10, 
the patient developed a strangulated inguinal hernia, Avhich was 
operated upon within a few hours after the first appearance of symp- 
toms. On the same day, immediately tlie patient was returned 
from the operating room, red cell and white cell numerical determina- 
tions showed the former to be at the 5 million level and the latter 
to be slightly above the 10,000 level. There was no change in the 
level of the reticulocytes. On October 13 the patient was given a 
transfusion of 300 cc. (Lindemann method). On October 14 and 
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again on the 16th he was given 24 vials of liver extract (Lederle) 
by stomach tube. There followed no striking change in the level 
of the red cells, white cells or hemoglobin. Chart V . shows the 
curves of the red cells, white cells and hemoglobin for the periods 
just preceding and following the operation. As was to be expected, 
there occurred no reticulocyte increase following the administration 
of the postoperative liver medication. This is entirely in harmony 
with the principle^ that the reticulocyte response is inversely pro- 
portional to the level of the red cells at the time liver therapy is 
instituted and that little or no response on the part of the reticulo- 
cytes is to be expected when the red cells are above the 3 million 
level. For details see Chart V. It is interesting to note that on 
October 14, that is, just following the administration of the first 
postoperative dose of liver extract (Lederle) and the day after the 
single postoperative transfusion, there was a distinct “shift to the 
left” of the granulocytes. During the period that began on Sep- 
tember 15 and ended on October 28, the eosinophils varied from 
1 per cent to 10 per cent and on four determinations made at inter- 
vals of approximately a week, they were at or above the level of 
4 per cent.® From August 4 to September 6 the curve of the red 
cells showed a progressive rise. From September 6 to October 10, 
the date of operation, the red cells were sustained at or above the 
4 million level. 

Summary, Data are presented on four cases of pernicious anemia 
treated with (a) transfusion plus massive dosage of a mammalian 
liver extract; (b) massive dosage of a mammalian liver extract 
alone, and (c) with massive dosage of a fish-liver extract alone. In 
all patients there occurred promptly a reticulocyte response and an 
increase in the red cell count and in the amount of hemoglobin. 

Two of the cases showed well marked leukocytosis and “shift to 
the left” of the granulocytes. Another showed slight increase in 
the total number of leukocytes and decrease in the number of lymph- 
ocytes with an increase in the number of granulocytes, but no 
“shift to the left.” 

In all four cases there occurred the anticipated and usual clinical 
improvement. As was to be expected, the improvement of symp- 
toms and signs dependent on neurologic involvement was least 
marked. 

One patient developed a surgical complication which necessitated 
operative intervention. Convalescence in this patient was unevent- 
ful and Avas attended by no striking alteration in the blood picture. 
This patient also showed an eosinophilia not of a high magnitude. 
In this case thirty-five days elapsed before the red cells reached the 
4 million level and the red count remained at or above this level 
for a period of thirty-five days more. At this time the above men- 
tioned surgical complication occurred, so that we are left to specu- 
late upon how long this level might have been maintained. 
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THE NATURE OP VON JAKSCH’S ANEMIA AND THE 
EFFECT OP SPLENECTOMY. 

By Aaron Capper, B.S., M.D., 

IXSTRUCTOR IX PEDIATRICS, JEFFERSON' MEDICAL COLLEGE, PHILADELPHIA. 

(From the Department of Pediatrics, Jefferson Medical College.) 


The literature is already heavily laden with reports on von 
Jaksch’s anemia. My reasons for presenting these two additional 
reports are: (1) To emphasize the greater frequencj'’ of this con- 
dition among children of southern Europe, especially Italy; (2) to 
report the positive tests for hemolysis which were performed in 
these cases, in order to point out that hemolysis may be an impor- 
tant cause of the anemia; (3) to analyze the complete and repeated 
blood studies before and after splenectomy; (4) to emphasize the 
roentgenologic findings in von Jaksch’s anemia; (5) to demonstrate 
that, while splenectomy is not always a cure for the disease, it 
certainly improves the general health and may keep the patient 
alive long enough for a spontaneous recovery to take place; (6) to 
demonstrate the marked erjdhroblastosis following the splenectomy; 
(7) to plead for retaining the present terminology and not to multiply 
the names for this disease, at least until the etiology and treatment 
of the condition are on a firmer basis. 
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Case Reports. Case I. — The patient, T. M.,* is a little boy of Italian 
parentage, born, January 8, 1926. His present age is four years and one 
month. He was brought to this country at the age of two and a half 
years. He was born on the Island of Sardinia in the Mediterranean Sea, 
where malaria is not infrequent. The famity history is negative for any 
blood dyscrasias. It is interesting to note that the father of the boy was 
fifty-nine and the mother tliirty-two years of age when this child was born. 
He has neither brothers nor sisters. This is due to the fact that the father 
and mother had been separated soon after the birth of this child. The 
mother never had anj’' miscarriages. She felt perfectly well during the 
entire pregnancy and gave birth to a full-term child. The deliverj'^ was 
normal. The baby was very large at birth, although the mother could 
not give the exact weight. He was breast-fed for fourteen months, and 
after that he received cows’ milk, farina, bread and butter and potatoes. 
Previous to his admission into the hospital he had not received any fresh 
vegetables, orange juice or cod-liver oil. At the age of nine months he 
developed a severe form of malaria, accompanied by jaundice, especially 
of the sclerse, which persisted for a long time. At that time his urine 
was once black, so-called black-water fever. He received quim'n treatment 
and the malaria cleared up. 

Present Illness. At the age of two and a half years he was brouglit to 
the hospital on account of loss of weight, weakness and pallor. He has 
never had any hemorrhages from the mucous membranes, into the serous 
cavities or sldn. The physical examination on admission disclosed an 
extremely malnourished child, who, at the age of two and a half years, 
only weighed 14 pounds. In other words, he had the weight of a five- 
month iSant. He was unable to stand, sit or talk. His intelligence 
was that of a ten- to twelve-month child. His skin was very thin, dry 
and loose, riding freely over the underlying bones. There seemed to be 
a total absence of subcutaneous tissues or fat. The mucous membranes 
were almost wliite in color. The skin had a sallow or a leaden hue. The 
veins over the temples, bridge of the nose, chest and abdomen were dis- 
tinctly visible. The sclerse presented no jaundice. There was no wedge- 
shaped area of yellowish pigmentation of the conjunctiva, as seen in 
4 Gaucher’s disease. The fontanelles were closed. The hair was thin and 
stringy. The bridge of the nose was verj”- markedly depressed. The 
eyes presented a bilateral epicanthus, giving the child a somewhat Mon- 
goloid facies. The teeth were practically all decayed, and one could only 
see carious' stubs in the gums. The superficial lyinph glands were not 
particularly enlarged, the largest glands, 0.5 cm. in diameter, were in 
the posterior cervical and inguinal regions. There were neither axillary 
nor epitrochlear enlarged glands. The heart presented a S 5 "stolic murmur 
which varied in intensity from a soft blowing to an almost musical one at 
different times. The lungs were normal. The abdomen was protuberant 
and soft. The spleen was enlarged to about 1 cm. below the umbilicus. 
The edge of the liver was palpable about two_ fingers’ breadth below the 
right costal margin. The only eAudence of rickets was the very slight 
rachitic rosary, flaring of the costal margins, tendency to bovfing of the 
legs, a marked lordosis of the lumbar vertebrEc and the large abdomen. 
His deep reflexes were actwe and equal on both sides. 

Laboratory Studies. The 1 to 100 intracutaneous tuberculin test was 
negative. The van den Bergh gave an indirect positiye reaction. The 
icterus index was 8.3 units. The blood calcium was 10 mg. The blood 
cholesterol was 208 mg. The ICahn and blood ^Wassermann reactions were 
negative. The coagulation time was two minutes and thirty seconds; 

* This case was presented before the Pliiladolphia Pediatric Society, Februarj- 
11 , 1930 . 
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the bleeding time was five minutes and fifteen seconds. Tlie resistance of 
the red blood cells was somewhat increased; hemolysis began at 0.34 and 
was complete at 0.26^ while the control began at 0.42 and was complete at 
0.34. There was no clot retraction at the end of forty-eight hours. The 
stool was negative for ova and parasites. His urine has constantlj’’ been 
normal, except that it showed a large amount of urobilinogen, as it gave a 
positive reaction after a dilution of 1 to 40. The Roentgen ray examination 
of the bones showed marked atroph5r and rarefaction of the long bones and 
and marked thickening of the bones of the skull. 


TABiiB I. — Case I. Blood Studies and Transfusions Before Splenectomy. 
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Table II. — Case I. Blood Studies and Transfusions After Splenectomy. 
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Progress. He has been in the hospital for over eighteen months, and 
has gone through several acute nonspecific infections. Has had bilateral 
acute otitis media with myringotomy. In fact, his_ temperature was more 
often above normal than normal during his sojourn in the hospital, but the 
temperature excursions were never of the Pel-Ebstein t 5 'pe. 

We aidministered to the boy the usual therapeutic agents for severe 
anemia, nameW, liver extract, iron citrate, sodium nucleate and sodium 
cacodylate, all of which produced little if any effect. He received 2.5 
intraperitoneal blood transfusions before the spleen was removed, and 7 
transfusions since then. The largest amount transfused at one time was 
200 cc.; the smallest was 40 cc. As the transfusions were only bringing 
about a temporar 3 ’’ improvement in his blood condition, splenectomj' was 
decided upon. This was performed on Julj' 1, 1929 bj' Dr. T. A. Shallow. 
The weight of the spleen was 120 gm., which is the weight of the spleen of 
a normal adult; the weight of the spleen of a child of his age, at the time of 
the operation, is 45 gm. 
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Pathologic Report. The pathologic report bj" Dr. J3. L. Crawford fol- 
lows; “Specimen consists of a spleen weighing 120 gm. and measuring 
10.5 by G.75 by 4.5 cm. The organ is soft, the capsule is thickened with 
fibrous adhesions in places. On section, the organ cuts with slight resist- 
ance; the cut surface is a uniform red color, the substance being fairly 
tough. The follicles are slightly enlarged and numerous. The organ is 
uniform in consistency and appearance throughout. 

“Histology. Examination of sections from the spleen reveals areas in 
which the follicles are numerous and enlarged, and other areas in which 
the follicles are almost totally absent. Tliere is a diffuse fibrosis present, 
and the sinusoids are distended nnth blood. The capsule of the spleen is 
rather markedly thickened in areas. 

“Diagnosis. Chronic h 3 ^erplasia of the spleen, nnth fibrosis. Chronic 
perisplenitis.” 

The removal of the spleen brought about a temporarj" improvement in 
that he onl}-^ required about one transfusion a month, whereas former].y lie 
averaged between two and three a month. 



Appearance of patient at nine months of age, before onset of illness. 


An interesting feature of his blood which developed since the splenectomj' 
was the very marked increase in the leukocjdes, which has been sliovm 
often to follow experimental splenectomj'^. (Pearce, Krumbhaar and 
Frazier.') A more striking phenomenon is the appearance of an increasingly 
large number of nucleated red cells. In the last blood count there were 
69 normoblasts for everj’^ 100 wlute blood cells. There is also an increase 
in the reticulocjdes, the last count showing 2-.1 per cent, all of which shows 
an unusual stimulation of the bone marrow, the well-known “bloo# crises 
that often follows removal of diseased spleens. The present weight ol the 
child at the age of four j’-ears and one month is 21 pounds, namely, that 
of a one-j'ear-old child. 

CoJLMENT ON Case I. It is apparent that we are dealing here 
with a case of von Jaksch’s anemia, hlalaria and other parasitic 
infections have been excluded by the repeated blood studies and 
stool examinations. The Mongoloid facies, the leaden hue of the 
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skin, the slight rachitic condition, the marked state of malnutrition, 
the severe anemia, the splenomegaly, the leukocytosis, the presence 
of nucleated red cells, the characteristic blood picture subsequent 
to the splenectomy, and the Roentgen-ray appearance of the long 
bones, all point to a diagnosis of von Jaksch’s anemia. When the 
child was first admitted we hesitated in making that diagnosis, 
because the leukocytosis was not very marked and there were only 
.a few normoblasts to be found. As the condition progressed, there 
was no doubt as to the disease condition with which we were dealing. 
Sections of the spleen did not show the typical foam cells containing 
cholesterin or lipoids of Gaucher’s disease or of Niemann-Pick’s 
disease. One of the reasons why we considered Niemann-Pick’s 
disease is the fact that normally there are 140 to 170 mg. of choles- 
terol per 100 cc. of blood. In Niemann-Pick’s disease the blood 
cholesterol rises to about 230 mg. In the case of this patient, the 
cholesterol was 208 mg. per 100 cc. We were, therefore, unable to 
explain the apparently high blood cholesterol which is not a feature 
of von Jaksch’s anemia. Recently, however, Gainsborough" re- 
ported that we may consider normal cholesterol up to 227 mg.; 
this patient’s blood cholesterol of 208 mg. is thus not abnormally 
high. Wollstein and EreideP reported recently a group of cases 
of von Jaksch’s anemia in which they emphasize the postsplenec- 
tomy appearance of a large number of normoblasts. This increase 
in nucleated red blood cells is not transient, but seems to be per- 
sistent. They also mentioned that they followed the blood picture 
of a case of hemolytic jaundice, essential thrombopenia and Banti’s 
disease for three to seven years after splenectomy and none showed 
the presence of nucleated red cells after the first few weeks. These 
authors, therefore, wish to emphasize this as possibly a diagnostic 
feature of von Jaksch’s anemia. In our cases, too, there has been 
a constantly growing increase in the number of nucleated red blood 
cells in the blood stream. 

Case II. — The patient, F. D., is an Italian female, born on March 8, 
1928. Both parents were born in Sicily. The patient was born in the 
United States. There is no family history of diseases of the blood or 
anemias. The child was a normally born 9-pound baby. She was breast- 
fed for seven months. She has had no diseases whatsoever until the onset 
of the present illness, which began at seven months of age. At that time 
the child developed gastrointestinal trouble associated with vomiting, 
loose, green stools and fever. This condition continued for nine weeks. 
She was then admitted to the Children’s Hospital on November 21, 1928, 
where she remained until December 23, 1928. The diagnosis at that time 
was bilateral otitis media, severe secondary anemia. Her spleen at that 
time was palpable 5 cm. below the costal margin. Her ear drums were 
bulging on admission. They were incised and pus was obtained. Her 
urine was negative. The Mantoux test, 1 to 100, was negative. She was 
transfused on November 22 and November 23, 125 cc. each time. On 
December 14 her spleen was still palpable, but was much smaller. She had 
gained in weight from 13 pounds and 7 ounces to 14 pounds and 11 ounces. 

VOL. ISl, NO. M.w, 1931 22 
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She seemed to thrive well after that, until Sei)teiiiber, 192!), when there 
was a recurrence of the gastrointestinal trouble, and it continued until the 
time of admission to the Jefferson Hospital, February 25, 1930. 

Physical JUxamwalion . On admission the child was found to be extremely 
pale, ^Hth a faintly j^ellowdsh tint in its pale skin. She weighed only 
20 pounds and 3 ounces on admission, the weight of an eleven-month-old 
infant. She was unable to stand or walk. She was extremel.y irritable, 
cried readily and has remained of the same disposition up to the present 
time. She was and still is unable to talk. Her facial features were normal. 
The anterior fontanelle was about the size of a quarter of a dollar. Her 
dentition was good. The head and chest otherwdse presented nothing 
abnormal. The abdomen was quite enlarged. Upon examination it was 
found that this prominence was due to an enlargement of both liver and 
spleen. It was especially the left lobe of the liver that was enlarged. The 
spleen extended down to the left anterior-superior spine. It was fairly 
firm. The extremities showed nothing abnormal. The child showed evi- 
dence of mild riekets. Its anterior fontanelle was still widely open at the 
age of two years. The head was slightly enlarged and the forehead was 
quite prominent. There was a mild rachitic rosary vdth flaring of the 
lower costal margins. The epiphj'ses of the vTists and ankles were some- 
what enlarged. 

Laboratory Stndies. The van den Bergh gave an indirect positive reac- 
tion. The icteric index was 8.6 units. The blood calcium was 8.36 mg. 
The blood cholesterol was 86 mg. The Kahn and blood Wassermann reac- 
tions were negative. The blood phosphorus was 4.64. The blood urea 
was 14.77 mg. The coagulation time was three minutes; the bleeding time 
was two minutes. The fragility of the red blood cells began at 0.34 and 
was incomplete at 0.26; the control began at 0.38 and was complete at 0.3. 
Urinalysis negative. Stool negative for blood, ova and parasites. Uro- 
bilinogen in stool positive to dilution, 1 to 700. The Roentgen ray of the 
long bones showed a general demineralization and atrophy of all the bones. 

Her spleen was removed bj" Dr. E. J. Klopp on August 22, 1930. 

Pathological Report. The pathological report on the spleen by Dr. 
Cravdord follows; “Specimen consists of a spleen weighing 435 gm. and 
measuring 16.5 by 10.5 bj"^ 5.5 cm. The surface is dark red and smooth. 
On section, the tissue cuts vdth resistance and presents a granular, red 
surface. It is uniform in consistency and appearance throughout. 

"Histology. Examination of sections. from the spleen reveals a rather 
diffuse and marked fibrosis. The follicles are relatively few in number, 
and the majority are small, with small genninal centers, but a few of the 
follicles contain large germinal centers. The pulp of the spleen is largely 
composed of rather large, mononuclear cells with faintly staining nuclei 
and comparatively few, small, lymph mononuclear cells and quite a number 
of eosinopliils. The large mononuclear cells seem to be in clumps m 
places and are considered to be the proliferating endothelial cells lining the 
sinusoids and vessels. The larger vessels in the spleen have rather thick 
fibrous walls. The capsule is only slightly thickened. Sections from the 
various portions of the spleen are similar in appearance. No evidence of 
necrosis or nodule formation is observed. _ 

"Diagnosis. Chronic hj^perplasia of the spleen, endothelial. Diffuse 
fibrosis of the spleen.” ■ , 

She received eight blood transfusions until August 22, 1930, wJien lier 
spleen was removed. She has onB' received two blood transfusions since 
splenectomj'. Her blood counts before and after the splenectomj' are as 
follows: 
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Table III.— Case II. Blood Studies and Transfusions Before Splenectomy. 
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Table IV. — Case II. Blood Studies and Transfusions After Splenectomy. 
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Comment on Case II. Tlie school that maintains that von 
Jaksch’s anemia is not a disease entity’, and that it is secondary to 
infections in a rachitic hemolabile child, will find confirmation of 
its contention in this case. This child showed evidence of mild 
rickets; from its history one discerns that it had gastrointestinal 
upsets from the age of seven months, which recurred periodically 
until the time of admission into the hospital, and that it suffered 
from bilateral otitis media. In spite of the excellent care that it 
had received during its sojourn in the hospital for almost nine 
months, it had only gained 2 pounds in weight, its musculodjmamic 
functions have not improved, as it is still unable to walk, its men- 
tality is still retarded for a child of almost tlnree years of age. In 
this case, as well as in the other case, we may say that the splenec- 
tomy has brought about a decrease in the anemia, in that the child 
does not need as many transfusions as before the splenectomy to 
maintain a hemoglobin of 35 to 40 per cent. 

As can be discerned from the appended chart, which represents 
her blood studies at the Children’s Hospital, at the age of eight 
and a half months, her blood picture is that of von Jaksch’s anemia 
even at that early age. 


Table V. — Case II. Earlier Blood Studies and Tbansfosions— Children’s 

Hospital. 
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1928. 
Nov. 21 

35 

1 

2.9 

16.2 

31 

53 

1 

1 

7 

Marked polychromasia and anisocyto- 
sis; slight poikilocytes; basic degen- 
eracy marked; normoblasts, 39 per 







' 



100 AV. B. C. ; microblasts, 14 per 100 







' j 



W. B. C.; megaloblast, 1 per 100 
AV.B. C. 



Nov. 22 1 








270 

125 

Nov. 23 

82 

5.2 

24.6 

51 

38 

T 

Normoblasts, 14 per 100 W. B. C.; 
microblasts, 1 per 100 AV. B. C.; meg- 


125 








aloblasts. 1 per 100 AAL B. C. 



Nov. 29 

67 

5.2 

18.4 

44 

51 


Kosinophils, 4 per cent. 



Dec. 11 







Normoblast, 1 per 100 AAL B. C. 



Dec. 21 

55 

4.6 

11.4 

.37 

62 

1 

Normoblasts, 7 per 100 AAL B. C. 



Dec. 24 ' 


i 

16.4 

30 

70 



: 




Fragility beginning hcmolj-sis, 0.48; complete. 0.24. Coagulation time, four minutes forty- 
five seconds. Bleeding time, three and a half minutes. 


Discussion. The etiology of the condition is unknown. It is felt 
that hemolysis might play an important role in the causation of the 
anemia, as the positive indirect van den Bergh, the increased icteric 
index, the increased fragility of the red blood cells, the large amount 
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of urobilinogen in the urine and hydrobilirubin in the feces would 
seem to indicate. As to the prognosis of the condition, my impres- 
sion is that it is rather unfavorable. In his studies on the effect 
of splenectomy on essential thrombopenia Rosenthah divided the 
cases into two types, thrombocjdopenic and thrombocythemic. In 
the latter group he found that there was a normal blood platelet 
count before the splenectomy and that after the splenectomy the 
platelets rose to above normal, and he found that in those cases 
the splenectomy was not a successful method of treatment. Now, 
although we are dealing with a different disease altogether, yet, in 
our case T. M., also, before the splenectomy the platelet count 
was normal and after the splenectomy it was as high as 560,000. 
This would, perhaps, tend to indicate that the prognosis in this 
type of case was also not very favorable. Cooley® also emphasized 
the fact that von Jaksch misled us when he spoke of a favorable 
prognosis. 

One word about the nomenclature of the disease. Although 
there is a school that contends that von Jaksch’s anemia is not a 
definite disease entity, there are enough features in this disease to 
temporarily, at least, pigeon-hole it into a class by itself. I feel, 
therefore, that Cooley,® much as he has contributed to our knowledge 
of this disease, did not materially help the problem when he 
suggested the name of “erythroblastic anemia of childhood.” We 
are sufficiently aware that the hemopoietic system of a child is' 
extremely labile, and that it takes a very small cause to bring about 
a large effect. Any severe hemorrhage in a child or any severe 
case of secondary anemia, no matter what the etiology may be, 
may give rise to a marked erjdhroblastosis. It, therefore, seems to 
me that it would be erroneous to name a possible specific disease 
entity "erythroblastic anemia,” when erythroblastosis is a charac- 
teristic feature of most of the severe anemias in childhood. It 
would seem more advisable, for the present at least, to adhere to 
the old name “von Jaksch’s anemia” rather than to rename it by a 
characteristic that is common to most of the severe anemias of 
childhood. 
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AN ANALYSIS OF 500 INSTANCES OF AKTEEIAL HYPERTENSION. 

By Franklin R. Nl'zuji, IM.D., 
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AKD 

Albert H. Elliot, M.D., 

ASSOCIATE niYSICIAN', SAKTA BARBARA COTTAGE HOSPITAL. 

(From the Laboratories of the Cottage Hospital, Santa Barbara, Calif.) 

This pa])er is concerned with an analysis of 500 instances of 
arterial hj'jiertension. We have been interested in the role that 
infection may- play in this disease, and in other possible etiologic 
factors, such as obesity, familial tendencj% arteriosclerosis, endo- 
crine disturbance, and so forth. We have sought to determine what 
effect our hospital routine and general management has had upon 
the blood pressure. 

The criteria for the selection of our cases were that the patient 
be forty-five years of age or older (the a\-erage age for the group 
was 55.1 years), and have a jiersistent systolic blood pressure over 
150 mm. of Pig. The forty-five-year age limit was chosen because 
it eliminated a small group of individuals with the Volhard-Fahr 
tjTie of malignant hiTpertension. This latter disease presents an 
exaggerated form of hj^iertension with a very different prognosis. 

For a control group we have used the histories of 250 hospital 
patients falling in the same age group (average, 56.7 j^ears), and 
having only mild, chronic, noninfectious ailments. Most of these 
patients complained only of constipation. The average systolic ' 
blood pressure of this group was 120 mm. of Hg. 

We have further segregated from our hjTiertensive group 70 
records in which the data definitely indicated the presence of renal 
injury. These will be designated as the “Nephritic Group.” 

Past Infections. All the diseases encountered in the past histories 
of our patients were tabulated. In Table I are given those diseases 
occurrmg more frequently in the hjqiertensive or nephritic groups 
than in the controls. 

It is of interest to com]iare these results with those obtained by 
other observers. Walker and O’PIare* have made a similar analysis 
of 400 instances of arterial hj-pertension, 154 of whom had chronic 
nephritis. They used for controls 400 “imselected” patients with 
normal blood pressures. The most imjiortant of the diseases found 
more often in the past histories of their hjqiertensive patients than 
in those of the controls were teeth and gum infections, 93.3%; 
controls, 78.75%; chronic arthritis, 10.5%; controls, 0.75%; acute 
arthritis, 16.0%; controls, 7.05%; and influenza, 20.5%; controls, 
17.5%. 
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Table I.— Diseases Ocoubuing More OKfEN in the Past Histories oi^ tii ' 
Hypertensive or Nephritic Patients than in Those of the 
Control Patients. 

Hypertension patients (500). 


Disease. 

Main group. 
430 patients 


No. 

7o 

Scarlet fever . 

. C9 

16.2 

Influenza .... 

. 92 

21.3 

Measles .... 

. 102 

23.7 

ChicLenpox 

. 24 

5.5 

Meningitis .... 

2 

0.4 

Pertussis .... 

. 50 

11.6 

Nepliritis (acute) . 

3 

0.6 

Mumps .... 

42 

9.7 

Rheumatic fever . 

15 

3.4 


Nephritic group. Entire group. Controls. 


70 patients. 

500 patients. 

250 p.atients. 

No. 

% 

No. 

% 

No. 

% 

14 

20.0 

83 

16.6 

26 

10.4 

22 

31.4 

114 

22.8 

67 

26.8 

15 

21.3 

117 

23.4 

49 

19.6 

2 

2.8 

26 

5.2 

7 

2.8 

2 

2.8 

4 

0.8 

0 

0.0 

8 

11.0 

58 

11.6 

24 

9.6 

1 

1.4 

4 

0.8 

1 

0.4 

6 

S.6 

48 

9.6 

22 

8.8 

2 

2.8 

17 

3.4 

6 

2.4 


The ‘‘Main Group” includes all the hypertensive patients less those with nephritis, 
who are tabulated under the ‘‘ Nephritic Group.” The figures in the ‘‘ Entire Group ” 
column indicate the totals and averages for the above two groups. 


Comparing these results with ours, there is a great variance both 
as to the more prevalent diseases in the groups, and as to the number 
of times that they occur. We are in agreement that measles, whoop- 
ing-cough, mumps, chickenpox, influenza and scarlet fever have 
occurred a little more frequently in the hypertensive individuals. 

We found that acute nephritis and scarlet fever occurred more 
frequently in the past histories of the nephritic group than in the 
other groups.' This suggests that kidneys injured in childhood or 
adolescence may in later years, with the advent of degenerative 
processes, prove to be a point of lessened resistance. 

Table II enumerates the remaining diseases that were encountered 
in the past histories. Their percentage incidence was either similar 
in all the groups, or greater in the controls. 

The incidence of syphilis is quite low, 4.2% in the neplrritics, and 
1.2% in the remaining hypertensives, while not an instance was 
encountered among the controls. This is in striking contrast to the 
figures given by other authors^ who have reported an incidence as 
high as 90% in a small series of hypertensh’'e patients. Walker and 
O’Hare, however, found that their controls showed an incidence 
of 29.25%, almost three times as great as the 10.5% of syphilitics 
in their hypertensive cases. Post and Stieglitz® report an incidence 
of 12.6% in 110 hypertensive patients. 

Typhoid fever has been considered as a possible etiologic factor. 
Thayer® in 1905 reported the results of an examination of 183 
individuals who had had tyqihoid, contrasted with a control series. 
The higher blood pressures among the “old typhoids” in his group 
am striking. Barach^ in 68 hypertensive patients found a past 
history of typhoid in 41.18%; Post and Stieglitz® found that it had 
been present m 10% of their 110 instances; Walker and O’Hare in 
400 individuals elicited a history of typhoid in 17.8%, compared 
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with 5.5% in their control series of 400. This again is in contrast 
to our figures, which show an 11% incidence in the hypertensives 
as against 16.4% in the controls. 


Table II. — Remaining Diseases Encountebed in the P.-ist Histoiiies of All 

THE Gnoups. 


Hypertension Patients (500). 


Disease. 

^fain 

proup. 

Nephrit 

ic proup. 

Entire 

proup. 

Controls. 


430 patients. 

iO patients. 

500 patients. 

250 patients 


No. 

% 

No. 

% 

No. 

Vc 

No. 

7c 

Pneumonia (all forms) 

50 

11.2 

7 

10.0 

57 

11.4 

30 

12.0 

Typhoid 

47 

10.9 

8 

11.0 

55 

11.0 

41 

10.4 

Diphtheria 

28 

C.5 

5 

7.1 

33 

C.6 

19 

7.6 

Malaria 

24 

5.5 

8 

11.0 

32 

6.4 

29 

11.0 

Tonsillitis 

12 

2 7 

3 

4.2 

15 

3.0 

25 

10.0 

Bronchitis (chronic) 

10 

2.3 

0 

0.0 

10 

2.3 

IS 

7.2 

Sinusitis (acute and chronic) 

9 

2.0 

2 

2.8 

11 

2.2 

9 

3.6 

Pyorrhea 

7 

l.C 

2 

2.8 

9 

l.S 

7 

2.8 

Tuberculosis .... 

7 

1.0 

0 

0.0 

7 

1.4 

14 

5.6 

Cystitis 

7 

l.G 

1 

1.4 

8 

1.0 

7 

2.8 

Arthritis 

0 

1.2 

0 

0.0 

6 

1.2 

15 

6.0 

Gonorrhea 

0 

1.2 

2 

2.8 

8 

1.6 

5 

2.0 

Pleurisy 

6 

1.2 

1 

1.4 

7 

1.4 

7 

2.8 

Syphilis 

G 

1.2 

3 

4.2 

9 

1.8 

0 

0.0 

Erysipelas 

4 

0.9 

0 

0.0 

4 

0.9 

1 

0.4 

Otitis media .... 

3 

0.6 

0 

0.0 

3 

0.6 

3 

1.2 

Asthma 

3 

O.G 

0 

0.0 

3 

0.6 

5 

2.0 

Amoebiasis 

2 

0.4 

0 

0.0 

2 

0.4 

0 

0.0 

Cholecystitis .... 

2 

0.4 

0 

0.0 

2 

0.4 

1 

0.4 

Dysentery 

2 

0.4 

0 

0.0 

2 

0.4 

1 

0.4 

Peritonitis 

2 

0.4 

0 

0.0 

2 

0.4 

1 

0.4 

Smallpox 

2 

0.4 

1 

1.4 

3 

0.0 

4 

l.G 

Puerperal sepsis 

1 

0.2 

0 

0.0 

1 

0.2 

0 

0.0 

Typhus 

1 

0.2 

0 

0.0 

1 

0.2 

1 

0.4 

Pyelitis 

1 

0.2 

0 

0.0 

1 

0.2 

6 

2.4 

Laryngitis 

1 

0.2 

0 

0,0 

1 

0.2 

1 

0.4 

Neuritis 

0 

0.0 

0 

0.0 

0 

0.0 

3 

1,2 

Pyogenic infection . 

0 

0.0 

0 

0.0 

0 

0.0 

5 

2.0 

Dengue 

0 

0.0 

0 

0,0 

0 

0,,0 

2 

0.8 

Mastoiditis 

0 

0.0 

0 

0.0 

0 

0.0 

1 

0.4 

No. of infections per pa- 









tient 

1 

47 

1 

04 

1. 

49 

1 

76 

These figures are inclusive 

of diseases listed in 

Table I. 






We have no explanation as to why the incidence of typhoid fever 
and of syphilis is lower in our series, but we are forced to conclude 
that these diseases played little part in the etiology of the hyper- 
tension in our groups. Furthermore, the number of infections 
suffered by our patients in the past is apparently of little signifi- 
cance, as there were 1.47 infections per patient in the hji^ertensive 
group, and 1 .76 infections per patient in the controls. The nephritics 
showed 1.64 infections per patient, slightly higher than the main 
hj’ijertension group, but not as high as the controls. 

Focal Infection. It has been tacitly accepted that focal infection 
may be of importance in the pathogenesis of arterial iDiiertension. 
The proof of this relationship has rested mainly upon the occasional 
instance in which removal of a focus of infection appears to have 
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resulted in an immediate and lasting reduction in pressure. Such 
observations are of doubtful value, as the fall in pressure may be 
coincidental, or due to some other factor in the management of the 

^ Focal infection is of common occurrence in patients with hyper- 
tensive disease as judged by the studies available. Irons® investi- 
gated 329 “unselected” patients in the Cook County Hospital from 
the standpoint of infection and found that 47 % of the patients with 
nephritis and cardiovascular disease had alveolar abscess, 2.4% had 
hjTpertrophied tonsils and 13% had other chronic infections. 
Lathrope,^ studying 79 instances of tooth-root infection, found that 
41, or 51.8% “had a definite lesion of the heart, kidney, or vascular 
system.” The majority of these patients suffered from myocardial 
disease or hypertension, a few from chronic nephritis. He then 
contrasted 109 instances of cardiovascular-renal disease with 98 
asthmatics, and with 82 instances of gastrointestinal disorders, and 
found tooth-root infection to be present in 57.8%, 19.4%, and 23.0% 
respectively. Regarding etiologic relationship, he considers the 
results as “suggestive.” 

The only study of this kind dealing exclusively with hypertensive 
patients which we have found is the series reported by Post and 
Steiglitz, previously mentioned. In their 110 patients, the incidence 
of the more important focal infections was as follows : 


Dental infection . 
Tonsillar infections 
Sinus infection 
Pyelitis or cystitis 
Acute nephritis 
Chronic pharyngitis . 
Some focus of infection 


Cases. 

% 

67 

60.8 

39 

35.4 

4 

3.6 

11 

10.0 

2 

1.8 

S 

7.3 

91 

82.7 


They conclude that infections which tend to become chronic and 
focalize are the most conspicuous causative factors of hypertension. 

Table HI lists all the infections present in the examination of our 
patients. 

The totals for focal infection at the bottom of the columns are 
exclusive of teeth and tonsils formerly removed, although such 

figures may be of value as indicating previous disease in those 
organs. 


This table discloses some interesting facts. Head foci of infectior 
are almost evenly distributed among all the groups. However' 
vdien all the foci of infection are considered, the nephritic grout 
^ compared with the control figure oi 

ou.b% this high percentage is due primarily to the incidence oi 
prostatitis (8.5%, controls 0.8%), and cystitis (5 .7 %, controls 0 .4 %) , 
ecause of the etiologic relationship of prostatic hypertrophy 
which was the cause of the prostatitis and cystitis in our patients! 
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to renal insufficiency, it is justifiable to subtract these percentages 
from the total percentage incidence of focal infection in the nepliritic 
group, which gives a figure of 62.9%. This is only 2.1% greater 
than the control figime of 60.8%. 

T.vbi.e III. — Infection's Puesent on Examination. 


Hypertension patients. 



Main proup. 

Nephritic protip. 

Entire Rroup. 

Controls. 


•i30 piiticnts. 

70 patients. 

oOO patients. 

250 patients. 

(-1) 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

Teeth out (complete) . 

. 05 

15,1 

17 

24.2 

82 

16.4 

36 

14.4 

Teeth dead .... 

. 35 

8.1 

7 

10.0 

42 

8.4 

31 

12.4 

Diseased teeth and gums 

. 08 

15.8 

9 

12.8 

77 

15.4 

33 

13.2 

Tonsils out .... 

. 57 

13.2 

14 

20.0 

71 

14.2 

S3 

33.2 

Tonsils diseased 

. 75 

17.4 

14 

20.0 

89 

17.8 

38 

15.2 

Sinus disease 

. 33 

7.5 

3 

4.2 

36 

7.2 

12 

4.8 

Artliritis (chronic) . 

. 20 

4.0 

3 

4.2 

23 

4.6 

10 

4.0 

Cholecystitis 

. 14 

3.2 

1 

1.4 

15 

3.0 

0 

0.0 

Bronchitis (chronic) 

. 11 

2.5 

3 

4.2 

14 

2.8 

8 

3.2 

Cystitis 

. 7 

1.0 

4 

5.7 

11 

2.2 

1 

0.4 

Pliaryngitis (chronic) . 

. 4 

0.9 

4 

5.7 

8 

1.6 

17 

6.8 

Pyelitis (chronic) . 

3 

0.0 

0 

0.0 

3 

0.6 

0 

0.0 

Asthma (bacterial) 

2 

0.4 

0 

0.0 

2 

0.4 

2 

0.8 

Salpingitis .... 

2 

0.4 

0 

0.0 

2 

0.4 

0 

0.0 

Endocor^'icitis . 

2 

0.4 

0 

0.0 

2 

0.4 

1 

0.4 

Prostatitis .... 

1 

0.2 

0 

8.5 

7 

1.4 

2 

0.8 

Otitis media (clironic) . 

1 

0.2 

0 

0.0 

1 

0.2 

1 

0.4 

Diverticulitis 

1 

0.2 

0 

0.0 

1 

0.2 

2 

O.S 

Mastoiditis (chronic) . 

1 

0.2 

0 

0.0 

1 

0.2 

0 

0.0 

Gonorrhea .... 

. 0 

0.0 

1 

1.4 

1 

0.2 

0 

0.0 

Some head focus 

. 215 

48.9 

37 

52.7 

252 

50.4 

131 

52.4 

Other foci .... 

. 05 

14.5 

18 

24.4 

63 

16.6 

21 

8.4 


280 

03.4 

55 

77.1 

315 

67.0 

152 

60.8 

(B) 









Syphilis Gisted under past infections). 







Peptic ulcer 

0 

1.2 

0 

0.0 

6 

1.2 

0 

0.0 

Amoebiasis 

1 

0.2 

0 

0.0 

1 

0.2 

1 

0.4 

Urinary calculus 

1 

0.2 

0 

0.0 

1 

0.2 

0 

0.0 

Neuritis (chronic) . 

0 

0.0 

1 

1.4 

1 

0.2 

10 

4.0 

Tuberculosis (active) 

0 

0.0 

1 

1.4 

1 

0.2 

2 

0.8 


(A) Focal infections. (B) Systemic infections. 


Not onl}’’ is the total incidence of focal infection almost equal in 
all the groups, but the individual foci have a comparatively even 
distribution. We do find, however, that the percentage of teeth 
extractions is higher in the nephritics than in the other groups. 
This might be accepted as presumptive evidence of a higher inci- 
dence of tooth infection having occurred among these individuals. 
On the other hand, it is likely that the nephritic patients, in the 
course of treatment received previously, have had their teeth 
extracted in accordance with the general practice of eliminating all 
possible foci of infection in nephritis. Furthermore, infected teeth 
or gums were present on examination in 12.8% of instances in the 
nephritic group, and in 13.2% of the controls. One might expect 
quite the opposite were dental infection of etiologic significance. 
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It is of interest that the iierceutage of tonsillectomies is only 
20% in the nephritic group, and 33.2% in the control group. 
The main hypertensive group shoivs yet a Imver percentage of 13.2. 

In view of the results of other observers, which, for the most part, 
are at variance with our own, we wish to be cautious in the inter- 
pretation of our findings. The factors of individual resistance, 
bacterial virulence, and predisposing causes can find no place in a 
statistical table. The conclusion seems justified, however, that 
focal infections, though perhaps of importance in some instances, 
are not the deciding factor in the development of arterial hj^er- 
tension. Their r61e in the production of chronic nephritis, particu- 
larly as regards dental infection, may be of more importance. 

Obesity. One who sees many patients with obesity and hyper- 
tension gains the impression that there is a definite relationship 
between the two. Fall in blood pressure following reduction in 
weight is a well recognized phenomenon. The converse of this is 
undoubtedly true, namely, that increment in body weight brings 
with it an increase in blood pressure in many persons. 

Statistical studies verify this impression. Terry® examined 63 
patients' with an average weight of 199| pounds, and found hyper- 
tension present in 37, or 58%, the systolic pressure averaging 173 
mm. Hg, the diastolic, 96 mm. Master and Oppenheimer® studied 
a series of 91 females and 8 males, all overweight; 65, or 67%, of 
these patients had hypertension. Reduction in weight caused a 
fall in blood pressure in all instances. Aubertin and CoursieF® 
studied the records of 70 obese, bedridden, institutional patients, 
and 24 not bedridden. The pressure was normal in 10.1% of the 
first group, and in 62.5% of the second. It was “very high” in 
43.4% of the institutional group, and “moderately high” in 46.3%. 
These authors do not believe that obesity can cause hypertension, 
but that the two conditions are coincidental. Recently Hartman 
and Ghrist” in a carefully conducted study of 2042 consecutive 
registrants at the Mayo Clinic, found a steplike increase in systolic 
pressure in both males and females with increase in weight. 

Analysis of the weights of our patients gave the following results : 

Hypertensive Patients. 

Main group. Nephritic group. Entire group. Controls. 

No. % No. % No. % No. % 

Obesity in . . 91 25.0 13 22.0 104 24.6 30 12 0 

Average weight 149.1 lbs. 143.6 lbs. 148.3 lbs. 138.0 Iba. 

These figures are convincing. Obesity was encountered twice as 
often in the hypertensive as in the controls, and the average weight 
for the hypertensive group was 10.3 pounds greater than for the 
control group. 

Familial Tendency. An hereditary tendency to the development 
of hyiertension has gained almost general recognition. O’Hare, 
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\Yalker, and Vickers'- found a positive history of familial vascular 
disease in 68% of 300 hj-pertensives, while two control groups of 
436 and 128 patients gave a positive history in 37.6% and 37.5%, 
respectively. They conclude that heredity plays a most important 
role in the production of hj'pertensive disease. Barach and Weitz'^ 
report similar results. The former, in one group of patients, obtained 
a positive history in 95%; in another group of 231 instances, 50%. 
Weitz, studying 82 patients, stated that in 54 instances one parent, 
in 9 instances both parents, had died of heart disease, apoplexj% 
or dropsy. 

In our 500 patients a positive family history was obtained in 154 
instances, or 30.8%, distributed, as to the number of involved 
members of the family as follows: one member, 93 times, or in 18.6% 
of instances; two members, 48 times, or in 9.6%; three or more 
members, 13 times, or in 2.6%. Analysis of the 250 control records 
disclosed that vascular disease was present in the families of 75 
(29.6%), involving one member in 56 of the families, or 22.4% of 
the group; two members in 13 of the families, or 5.2%; and three 
or more members in 5 of the families, or 2%. In the hj^iertensive 
group, then, the family history was positive in 1.2% of instances 
more than in the control group. Although this difference is not 
impressive in itself, in the light of the reports quoted above, it 
should be regarded as suggestive. 

Arteriosclerosis. Palpable or ophthalmoscopic evidence of arterio- 
sclerosis was found in 17.6% of the main hypertensive group, in 
24.2% of the nephritic group, and in 14.4% of the control group. 
It is generally accepted that senile arteriosclerosis of the larger 
vessels has little causal relationship to arterial hjqiertension, and 
these figures support that assumption. It is of interest that the 
percentage of occurrence of arteriosclerosis was 9.8% higher in the 
nephritics than in the controls. This is probably due to the greater 
incidence of retinal arteriosclerosis encountered in this type of 
patient. 

Hyperthyroidism. Toxic goiter has been considered by some 
observers as a causal factor in arterial hjqiertension. It has been 
said that, if patients with this disease are followed for a long period 
of time, they will be seen to develop a “typical” hypertension with 
the usual symptoms and complications.'"' HyperthjToidism was, 
or had been, present in only 13, or 2%, of our patients. 

Blood-pressure Changes. Reduction in blood pressure is one of 
our therapeutic endeavors in arterial hypertension. We wished to 
determine what the effect of the hospital regimen was upon the 
pressures of our patients, and have studied the records of 142 non- 
bedridden individuals who received no drugs aimed at the reduction 
of blood pressure . Their treatment consisted of rest, graded exercise, 
and an alkaline diet. Blood-pressure determinations were usually 
made every' day throughout the patient’s hospital stay at approx- 
imately the same time of day, and by the same person. To avoid 
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error due to tlie patient’s excitement at liis new surroundings, 
the first determination made on hospital entry was disregarded. 
We have used the average of the next two readings, and the 
average of the last two readings made before the patient left the 
hospital. The average length of stay in the hospital was thirteen 
days. Those patients with nephritis were at first considered sepa- 
rately, but it was found that their pressures behaved in much the 
same manner as did those of the remainder of the group. In 12, or 
6.3 % of the 142 patients, no appreciable change in pressure occurred. 
A rise in both systolic and diastolic pressures was encountered in 
29 patients, or 15.2%. Fifty patients, or 36.2%, had either a fall 
in systolic pressure and a rise in diastolic pressure (32 instances, 
or 16.8%), or a rise in systolic pressure and a fall in the diastolic 
(18 instances, or 19.4%). The remaining 99 patients, or 52.1% of 
the group, showed a fall in both systolic and diastolic pressures, 
averaging for the former 21.7 mm. of Hg. This result must be 
attributed to the effect of the hospital environment, and perhaps 
partially to the alkaline diet. It is of interest primarily because it 
indicates the caution with which therapeutic measures aimed at 
blood-pressure reduction should be evaluated. If a hospital routine, 
almost unaided, can reduce the blood pressures of one-half of the 
patients with hypertension, any therapeutic agent must cause a 
reduction in pressure in over 50% of hospital patients to be regarded 
as effective. 

Summary. 1. Five hundred instances of arterial hypertension, 
the patients being forty-five years of age or older, and having a 
systolic blood pressure about 150 mm. of Hg, are analyzed. Seventy 
patients with chronic nephritis, selected from the above, are studied 
separately. Two hundred and fifty patients falling in the same age 
group, with an average systolic pressure of 120 mm. of Hg, and 
having only minor noninfectious ailments, serve as controls. 

2. Past infection: Chickenpox, influenza, measles, meningitis, 
whooping-cough, mumps, and rheumatic fever occurred slightly 
more often in the hypertensive or nephritic groups than in the 
controls. Acute nephritis and scarlet fever occurred more fre- 
quently in the nephritic group than in the 430 remaining hyper- 
tensives or in the controls. The incidence of syphilis and of typhoid 
fever was lower than usually reported in hypertension. The number 
of past infections per patient was nearly identical in each group. 

3. Focal infection: All focal infections found in the physical, 
roentgenographic, or laboratory examinations were tabulated for 
each patient. Head foci were almost evenly distributed among the 
poups. The total incidence of focal infection was, for the main 
h^ertensive group, 63.4%; nephritic group, 62.9%; controls, 
60.8%. Focal infection has not been the deciding factor in the 
development of h^ertension in these groups. 

4. Obesity: This was encountered twice as often in the .500 
hjTJertensive patients as in the controls. The average weight for 
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tlie liyiiertcnsive groiij) was 10.3 poimds greater than for the control 
group. Obesity is a contributory factor in tlic pathogenesis of 
hypertension. 

5. Familial tendency: This was less important in our series than 
in other reported studies. In the 500 hj^iertensive patients, a 
positive history of familial vascular disease was obtained in 30.8%; 
in the control series, 29.6%. An analysis of tlie number of involved 
members per family gave similarly inconclusive results. 

6. Arteriosclerosis: Palpable or ophthalmoscopic evidence of 
its presence was found in 17.6% of the main hypertensive group, in 
24.2% of the nephritic group (this relatively high figure being due 
in part to the frequency of retinal changes in nephritis), and in 
14.4% of the control group. Arteriosclerosis of the larger vessels 
probably has little relation to hypertension. 

7. Hyperthyroidism: It was, or had been present in only’- 13, or 
2%, of the £00 patients with hypertension. Its etiologic signifi- 
cance is minimal. 

S. Effect of hospital management on blood pressure: The average 
values for the second and third pressures taken after hospital admis- 
sion, and the last two pressures taken before the patient left the 
hospital, were studied in 142 instances. The average hospital stay’- 
was thirteen days. Bedridden patients, and those receiving vaso- 
dilator drugs, were excluded. All were given a regimen of rest, 
graded exercise, and an alkaline diet. Ninety-nine patients (52.1 %) 
had a fall of both systolic and diastolic pressures, averaging for the 
former 21.7 mm. of Hg per patient. In 12 instances there was no 
change. Thirty-two patients had a fall in systolic and a rise in 
diastolic pressure; IS had a rise in sy’stolic and a fall in diastolic 
pressure. This suggests caution in the evaluation of therapeutic 
measures. 
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Altili-USEN and Kerr^ recently reported a series of 40 patients 
with arterial hypertension which responded favorably to treatment 
by watermelon-seed extract (cucurbocitrin or citrin). Barksdale^ 
previously had observed lowering of arterial blood pressure in nor- 
mal dogs and man after the administration of this drug. Wilkinson^ 
also had used the drug clinically and reported symptomatic relief 
whieh was proportionately greater than the fall in blood pres- 
sure. We have studied the effect of this drug in a group of 29 un- 
selected patients with arterial hypertension, and have compared 
our results with those of Althausen and Kerr.^ 

Method of Study. Age and Sex of Patients. Of the 29 patients 
studied 5 were men, and 24 w^ere women. The ages varied from 
twenty-eight to sixty-eight years. Six patients were below forty, 
4 were between forty and fifty, while 19 were fifty years of age or 
over. 

In general the patients are divisible into 3 groups according to 
their average blood pressure before treatment. 

1. Severe Hypertension. This group includes 10 patients with a 
systolic pressure of at least 200 mm. of mercury and a diastolic of 
at least 110 mm, of mercury. 

2. Moderate Hypertension. This group consists of 7 patients 
with a systolic pressure of 170 to 200 mm. of mercury and a dias- 
tolic pressure of 100 mm. of mercury or more. 

3. Mild Hypertension. This group includes 12 patients with a 
systolic pressure between 160 and 200 mm. of mercury and a dias- 
tolic pressure below 100 mm. of mercury. 

The Control Period. Most of the subjects previously had been 
treated as outpatients for as long as one year with restricted diets, 
sedatives and various vasodilator drugs. Sufficiently frequent 
blood-pressure observations had been made to afford a satisfactory 
basis for comparison of the results of treatment with cucurbocitrin. 
Before beginnmg treatment with cucurbocitrin, however, all pre- 
vious treatment was stopped and the patients were observed at 
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weekly intervals for a period of six to eight weeks. The measure- 
ments of blood pressure obtained at these times were averaged and 
reeorded as the average blood pressure before treatment. The 
fluctuations in the blood pressure have been known in all cases 
within six to eight weeks. All estimations of blood pressure were 
made with a mercury sphygmomanometer. A complete history 
•and physical examination were made, and the following procedures 
were carried out in every subject: ophthalmoscopic examination, 
frequent complete urinalysis, the dilution-concentration test of 
Volhard, measurement of the fasting nonprotein nitrogen content 
of the blood, blood Wassermann, Kahn and Hinton reactions, 
7-foot roentgenogram of the heart, and, when indicated, electro- 
cardiograms. 

The Period of Treatment. During the period of treatment with 
cucurbocitrin the patients were seen at weekly intervals at which 
time the blood pressure was recorded, and notes were made of any 
change in symptoms. All blood-pressure measurements were made 
in the morning after the patient had rested in a comfortable chair 
for at least thirty minutes. The recorded reading was the average 
of at least two measurements. 

Daily Dosage of C^icurbodtrin. Cucurbocitrin was administered 
by mouth in capsules containing 50 mg. of the glucoside. A few 
patients received 150 mg. daily at tlie beginning of treatment, but 
the majority were given 300 mg. daily. About one-half of the sub- 
jects received a maximum dose of 450 mg. daily. These patients 
therefore received larger doses than those of Althausen and Kerr, 
who gave the majority of their subjects a maximum daily dose of 
150 mg. 

Duration of Treatment. INIost of the patients were treated two 
to three months, while 3 patients were treated four months. Five 
subjects received cucurbocitrin during less than two months. We 
have 2 patients who have been taking 450 mg. of cucurbocitrin 
daily for a period of one year and whose blood pressure has remained 
at practically the same level as it was before beginning this medica- 
tion. 

Results. All pertinent clinical data with results of treatment are 
given in Tables I and II. Analysis of the data in Table II shows 
that the blood pressure in our patients both before and after treat- 
ment showed wide spontaneous variations. All but 1 patient showed 
a variation in systolic blood pressure of 10 to 80 mm. of mercury 
before treatment. The variations in diastolic pressure, while con- 
siderable, were not as striking as the changes in the systolic pressure, 
the range being 2 to 40 mm. of mercury in all but 6 patients. The 
average variation in blood pressure in all patients before treat- 
ment was 31.5 mm. of mercury, systolic, and 11.5 mm. of mercury, 
diastolic. 

The variations in the blood pressure after treatment with cucur- 
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bocitrin were somewhat smaller and averaged 18.5 mm. of mercury, 
systolic, and 6.4 mm. of mercury, diastolic. This difference between 
the spontaneous variations in blood pressure before and after treat- 
ment cannot be attributed to the specific effect of cucurbocitrin, 
but is probably an expression of the fact that the patients had 
become accustomed to the routine and personnel of the clinic. 

Loivering of the Average Systolic Blood Pressure. In 16 of the 
29 patients studied (55 per cent), a decrease in systolic pressure of at 
least 10 mm. of mercurj'^ was observed. Two of these showed a 
reduction of 15 mm. of mercury or more, while in 7 a lowering of 
28 mm. of mercury or more was observed. Table III gives the 
clinical data of these 7 patients. The greatest reduction in pressure 
was noted in Case 10 in whom a fall in blood pressure of 48 mm. of 
mercury, systolic and 10 mm. of mercury, diastolic, occurred. 
Case 4 showed a reduction of 47 mm. of mercury, systolic, and 19 mm. 
of mercury, diastolic. Of the remaining 45 per cent of patients, 

3 showed a slight rise in pressure (5 to 10 mm. of mercury), while 1 
(Case 24) showed a rise of 25 mm. of mercury, systolic, and 10 mm. 
of mercurj^ diastolic. 

Symptomatic Relief. No relation was observed between the 
degree of reduction in pressure and the symptomatic relief obtained. 
Twelve of the patients (41 per cent) experienced symptomatic 
relief. Two of these experienced complete relief, while 10 reported 
only slight relief. Of the 7 patients who showed an appreciable 
lowering of blood pressure (Table III), 2 showed complete symp- 
tomatic relief, and 1 only slight symptomatic relief. Patient 4, 
who showed a drop in pressure of 47 mm. systolic, and 19 mm. 
diastolic, experienced complete relief of symptoms, while patient 
10 whose blood pressure was lowered 48 mm. systolic, and 10 mm. 
diastolic, had only slight relief. The remaining 59 per cent of 
patients showed no symptomatic relief. 

Duration of Effect After Omission of Treatment. In patients 

4 and 8 the favorable effect, consisting of reduction in blood pressure 
and improvement in symptoms, was maintained for five weeks and 
one month respectively. In all other subjects the effect of treat- 
ment lasted only one to two weeks. 

Discussion. Criteria for Evaluating Therapeutic Measures in 
Arterial Hypertension. One of the characteristic features of essen- 
tial or vascular hjq^ertension is its spontaneous variability or 
labhity. According to Tixier^ the blood pressure of normal persons 
varies not only from day to day but from hour to hour. Diehl® 
observed that in some normal subjects the difference between 
morning and evening systolic blood pressure is consistently great 
enough for the one to be considered normal and the other hyper- 
tension, and that in other cases the variation from day to day in 
the same normal person is sufficiently great for the pressure to be 
considered normal on one day and as hypertension on a subsequent 
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day. This tendency of the blood pressure to fluctuate is even 
greater in patients with hypertension than in normal persons. 
Mosenthal and Short® have observed a sjiontaneous lowering of 
systolic pressure from 10 to 40 mm. of mercury in more than 75 per 
cent of dispensary patients with hypertension. In the present study 
the tendency of the blood pressure to fluctuate was even more 
striking (Table II). This aspect of hj'pertension, therefore, must 
be kept constantly in mind when evaluating the therapeutic useful- 
ness of a given measure. 


Table II. — Fluctuation in Blood Pressure in 29 Patients "with Arterial 

Hypertension. 


Before treatment. After treatment. 


Maximum, Minimum. Maximum. Minimum. 


Case. 

Systolic. 

Diastolic. 

Systolic. 

Diastolic. 

Systolic. 

Diastolic. 

Systolic. 

Diastolic, 

1 

235 

150 

210 

130 

208 

130 

190 

130 

2 

250 

130 

170 

110 

210 

110 

190 

100 

3 

220 

100 

180 

100 

216 

98 

190 

90 

4 

194 

94 

160 

94 

164 

90 

134 

70 

5 

175 

98 

160 

100 

174 

95 

150 

90 

6 

258 

120 

205 

115 

240 

115 

210 

100 

7 

220 

120 

200 

90 

200 

120 

190 

130 

8 

212 

88 

180 

90 

150 

80 

144 

80 

9 

220 

130 

185 

100 

230 

130 

220 

120 

10 

180 

90 

170 

90 

140 

80 

124 

80 

11 

210 

90 

165 

SO 

180 

100 

145 

80 

12 

205 

100 

160 

80 

170 

90 

160 

90 

13 

210 

120 

190 

120 

210 

120 

188 

110 

14 

208 

90 

158 

SO 

170 

80 

140 

70 

15 

200 

110 

175 

100 

188 

100 

180 

95 

16 

220 

120 

176 

120 

210 

120 

185 

105 

17 

200 

120 

200 

120 

180 

110 

170 

110 

IS 

170 

110 

160 

100 

165 

100 

150 

100 

19 

190 

90 

165 

70 

158 

90 

145 

90 

20 

200 

100 

170 

110 

190 

115 

160 

110 

21 

200 

100 

180 

90 

175 

95 

148 

80 

22 

190 

100 

140 

90 

170 

90 

140 

100 

23 

185 

90 

155 

85 

170 

SO 

155 

75 

24 

215 

140 

175 

110 

210 

130 

190 

130 

25 

220 

120 

195 

110 

205 

112 

190 

110 

26 

160 

94 

140 

90 

144 

90 

134 

90 

27 

220 

105 

184 

100 

200 

110 

178 

94 

28 

200 

130 

160 

90 

165 

90 

155 

90 

29 

175 

110 

160 

SO 

174 

110 

160 

100 


We have adopted the following criteria for judging the effect of 
cucurbocitrin: (1) A sufficiently long control period preceding the 
period of treatment to show the extent of the spontaneous variabil- 
ity in blood pressure; (2) a persistent lowering of the blood pressure 
by at least 25 mm. of mercury, systolic, and 10 mm. of mercury, 
diastolic; and (3) definite symptomatic relief. It is realized that 
these criteria may be criticized since variations in the blood pressure 
of this amount and more can occur spontaneously and since symp- 
tomatic relief, if obtained, can be due to other factors, difficult to 
rule out, such as the enthusiasm aroused in both physician and 



III. — Clinical Data of the Seven Patients that Responded Pavorably to Cucubbocitrin Therapy. 
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})atient 1)y the use of a new drug. It was felt, liowevcr, that if the 
lowering of the lilood pressure and the relief in symjitoms jicrsisted 
for an apjireciable length of time, thej"^ could fairlj'^ lie attributed 
to the medication. 

In the extensive report of Althausen and ICerr^ on cucurbocitrin 
therapy in hj^iertension, a reduction of systolic blood pressure of 
10 mm. of mercury or more was noted in 29 of 40 cases (73 per cent). 
A reduction of 15 mm. of mercury or more occurred in 24 of the 
40 cases, while in only 13 patients did the decrease amount to 
20 mm. or more. The reduction of diastolic pressure was usually in 
proportion to that of the systolic, and the average for all cases was 
15 mm. of mercury. Thirty-tivo of 39 patients (S2 per cent) exper- 
ienced symptomatic relief. Three (9 per cent) had complete relief, 
18 (56 per cent) were markedly improved, and 11 (34 per cent) 
were partially relieved. 

Of the 29 patients studied by us, 16 (55 per cent) showed a decrease 
in systolic blood pressure of 10 mm. of mercury or more. Two of 
these showed a reduction of 15 mm. of mercury or more, while 7 
showed a reduction of 28 mm. of mercury or more (Table III). It 
is significant that 6 of these patients belonged iii the group of mild 
hypertension, a group in which the blood pressure tends to be par- 
ticularly labile. Symptomatic relief was experienced by 12 (41 per 
cent) of the 29 patients. In only 2 of these patients was sympto- 
matic relief complete and convincing, while in the remaining iO, 
symptomatic relief was slight and insignificant. The favorable 
effect on the blood pressure and on the symptoms rvas generally 
transitory, lasting only one or two weelcs e.\cept in 2 patients in 
whom the effect disappeared within five weeks. In no instance 
were the results of treatment with cucurbocitrin sufficiently striking 
to carry complete conviction. 

If in evaluating our data, the criteria of Althausen and Kerr^ 
are applied, a favorable effect of cucurbocitrin in reducing the 
systolic blood pressure by 10 mm. of mercury or more occurred in 
55 per cent of our patients as compared to the 73 per cent in their 
series, and symptomatic relief was observed in 41 per cent of our 
cases as compared to 82 per cent in their series. If, on the other 
hand, our criteria are applied to the data of Althausen and Kerr* 
only a slight discrepancy betrveen their results and ours is apparent. 
Thus they observed a reduction in blood pressure of 20 mm. of 
mercury or more in 32.5 per cent of cases, while we observed similar 
reduction m 24 per cent of patients; they noted complete relief 
of symptoms in 9 per cent of cases, while we observed 7 per cent of 
cases showing complete relief. The actual results of Althausen and 
Kerr,* therefore, are similar to those obtained by us if our criteria 
are accepted. 

It is felt that our results are according to exiiectation on the basis 
of probaliility. If this study were continued for a sufficiently long 
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period, it is probable that in some patients the blood pressure would 
continue to be lowered, while in others it would tend to rise. Thus, 

3 of our patients showed a slight rise in pressure (5 to 10 mm. of 
mercury), while 1 (Case 24) showed a rise of 25 mm. of mercury, 
systolic, and 10 mm. of mercury, diastolic. Students of the natural 
history of blood pressure have repeatedly stressed the spontaneous 
variations which occur without any detectable cause. Janeway 
was among the first to call attention to the periodic variations which • 
are characteristic of arterial hypertension, but doubted whether 
they are ever higher than 30 mm. of mercury. In 1926, Sigler® 
reported periodic variations in blood-pressure readings ranging from 
subnormal to extremely elevated levels, and stressed the impor- 
tance of this fact in evaluating so-called high blood-pressure “cures.’’ 
In a later communication® he presented data to show that in some 
individuals with normal blood pressure the systolic and diastolic 
levels fluctuate apparently spontaneously, and that in hypertensive 
individuals showing periodic remissions such fluctuations are the 
rule and are very prominent. More recently, Ayman^® also has 
emphasized the occurrence of normal blood-pressure readings in 
essential hypertension. 

The problem, therefore, is rather one of the evaluation of the 
data obtained. We do not consider that Althausen and ICerr^ used 
a satisfactory'' control period before instituting cucurbocitrin therapy; 
nor do they give an adequate idea of the range of fluctuation of the 
blood pressure in their patients. Their conclusions are open to 
criticism on the grounds that their criteria for establishing the 
efiicacy of cucurbocitrin are inadequate. 

Conclusions. 1. A study of the effect of cucurbocitrin (water- 
melon-seed extract) on 29 patients with arterial hypertension is 
reported. 

2. Only 7 of the 29 patients (24 per cent) showed a reduction in 
systolic blood pressure of 25 mm. of mercury or more. Six of these 
patients belonged in the group of mild hypertension. 

3. Only 2 patients experienced complete symptomatic relief. 
In 10 patients the relief of symptoms was so slight as to be negligible. 

4. The favorable effect after termination of treatment was main- 
tained for a month or more in only 2 patients. In all the others the 
effect of treatment lasted one to two weeks. 

5. The characteristic spontaneous variability of the blood pres- 
sure in patients with arterial hyqjertension is discussed, and its 
importance in the evaluation of therapeutic results is emphasized. 

6. Our experience with cucurbocitrin has not convinced us that 
it is of value in the treatment of arterial hypertension. 
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ESSENTIAL HYPERTENSION. 

L Some Critical Remarks. 

By Marcus Backer, M.D., 

CUNICAL .\SSIST.\NT IN MEDICINE, YADB UNIVERSITY SCHOOL OF MEDICINE, 

BRIDGEPORT, CONN. 

(From the Department of Internal Medicine, Y'ale University School of Medicine 
and the New Haven Hospital and Dispensary, New Haven, Conn.) 

In the pre-antitoxin days a vast number of drugs, cliiefly local 
antiseptics, were hailed, consecutively, as successful remedies for 
diphtheria. In a similar manner during the last two decades an 
ei'er growing multitude of drugs have enjoyed at least temporarily 
the claim of being efficient remedies for essential In^pertension. 
This statement is not made ivith the intention of discrediting 
empirical methods of therapy; for it is well known that they hai'e 
often provided us with effective methods of treatment. It does 
appear justified, however, to state that the enthusiastic rush for the 
best treatment of essential hjiiertension has occupied a too large 
part of the bulky literature on this subject, that the keynote in 
the prevention and therapy of hj-pertensive disease has not yet been 
struck, and that very little light has been thrown on the etiology 
of the condition. 

Under the pressure of the increasing morbidity and mortality 
of hjTiertensive disease, all corners of the universe have been 
searched for a de])endahle treatment of this potentially malignant 
condition. From the. nitrites to chlorophyll leads a long path 
studded densely with hromids, iodids, chloral hydrate, calcium, 
papaverin, liver preparations, sulphocyanate, watermelon seeds, 
and many other things. Bacillus coli' has been killed and adininis- 
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tered in the form of intramuscular injections, the cervical sympa- 
thetic nerve has been extirpated, and more recently, hypotensive 
substances- have been looked for in the internal secretions, such as 
those of the pancreas. From time to time, after a good many 
measures have been tried in vain, the bed is resorted to, and the 
patient is given a long and often, but not always, beneficent rest. 
The high percentage of improvement reported by Ayman® after 
deliberate use of irrelevant medication is an appropriate warning 
for the benefit of all who may have been too uncritically on the 
lookout for the promised land of antihypertensive therapy. 

As a whole, the situation may be summed up as follows: of all 
the efforts to cope with hypertensive disease, medicinally or other- 
wise, some are utterly useless, others are, at times, valuable palliar 
tive measures. Dietetic restrictions, chiefly those of the protein^ 
and salt^ intake, have been credited and discredited in the most 
contradictory manner. Physical and mental rest and hygiene are 
verj^ helpful. In some cases, any and all of the procedures tried 
fail to have any desirable effect at any time. In others apparent' 
relief is obtained from one treatment or another but often, suddenly 
and without any obvious reason, the patient ceases to derive any 
further benefit from the very same or any other treatment. In 
such instances the blood pressure may rise to a threateningly high 
level while we are looking on quite helplessly. 

Concerning the etiology, too, a variety of most contradictory 
opinions have been expressed. As yet, the question remains 
unsolved, and one may well agree with Fishberg® in stating that 
“there are few fields in medicine in which ignorance is more pro- 
found.” It is precisely because of this ignorance of the pathogenesis 
of essential hypertension that its numerous treatments are based 
upon a great variety of pharmacodynamic principles. For instance, 
the nitrites are used for their dilating effect through direct action 
upon the autonomous nerve supply of the bloodvessels. Sulpho- 
cyanate,^ on the other hand, is claimed to act as a “lyotrope sub- 
stance;” it changes, supposedly, the physiochemical state of the 
bloodvessel wall so as to bring about its relaxation. That the 
arterioles can no longer relax spontaneously is explained hypo- 
thetically by Westphal, as follow's; There is' a hypercholesteri- 
nemia resulting in cholesterin impregnation of the smooth muscu- 
lature of the arterioles. Being a hydrophobe substance, cholesterin 
‘condenses the superficial layer of the smooth muscle fiber” and 
diminishes its permeability. Therefore, it keeps out water and ions 
upon whose entrance in the muscle fiber depends the mechanism 
of relaxation. Thus, it becomes necessary, under these hypothetical 
circumstances, to counteract this colloidal change in the muscle 
fibers. This is accomplished through the antagonistic effect of the 
lyotrope KSCN winch is “loosening” (Auflockerung), and wliich 
increases permeability. 
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l)cs])ite doubtless clinical evidence tending to sn])])ort the. nse of 
KSCN in the treatment of essential hypertension^ at least in a good 
many cases, one cannot refrain from cpicstioning the theoretical 
rationale of AYestphal's thesis. There is no sufficient proof that 
cholesterin possesses any “special importance” in the causation of 
essential hjqiertension. On the contrary, while Westphal was able 
to produce marked hypertension in rabbits through alimentary 
hyjiercholesterinemia, another investigator® has in no instance 
been able to confirm these results. Furthermore, still other authors,® 
who have studied this question in man, have found no parallelism 
between the degree of arterial hjqjertension and the amount of 
blood cholesterol. 

It is not essential to continue to analyze aU the theories of the 
etiology of essential hjq)ertension. Their range is too wide, their 
scope often too speculative. Suffice it to say that we are still groping 
in darkness. 

From an historical perspective, it may be of interest to state, 
in passing, that the treatment of hjqjertension with potassium sul- 
phocyanate was introduced by Pauli, of Vienna, as far back as 
1903. As AVestphal himself mentions, his attention was drawn to 
this fact by ^^olhard during the discussion of Westphtil’s communica- 
tion on the subject. 

No matter how widely the conceptions concerning the real reason 
for the inability of the arterioles to relax may vary, there is no 
difference of opinion that increased resistance of the peripheral 
bloodvessels is the essential factor in the etiology of the hyperten- 
sion. Nearly two hundred years ago, scions” of old qontinental 
clinics were pondering over “spastic constrictions” of the peripheral 
bloodvessels and “vehement agitation of the blood leading to idio- 
pathic hemorrhages without any preceding diseases;” and they 
prescribed sedatives and nitro-bodies “in order to allay the spasm, 
and to bring the disorderly circulation of the blood back again to 
order.” In the course of time this “vehement agitation” was termed 
liigh blood pressure, and the “spastic constriction” was traced to the 
smooth muscle tissue of the bloodvessels controlled by the auton- 
omous tonic innervation by pressor and depressor nerve fibers. 
A dominating vasomotor center and, with more or less certainty, a 
center of vasodilatation were found in the medulla oblongata. 
Subordinated centers were also described in the spinal cord, in the 
sympathetic ganglia, and in the adventitial arterial coat itself. 
Especial significance has been claimed for a blood-pressure lowering 
reflex through depressor fibers of the aorta, and Hering has emidia- 
sized the role of these nerve fibers by calling them “blood pressure 
restrainers.” Hering” has also discovered another site of a blood- 
pressure lowering reflex in the carotid sinuses. According to the 
results of his work, an increase of the endoarterial pressure either in 
the aorta or in the carotid sinuses stimulates the local depressor 
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nerve endings, and reflexly lowers the blood pressure. He asserts 
that this reflex function of the carotid sinuses is of tonic, that is, 
continuous, nature, and, he finds the source of arterial hypertension 
in the abolition of this inhibitory function through atheromatous 
and sclerotic changes affecting the depressor nerve endings either 
in the aorta or in the carotid sinuses. Because of its share in the 
local degenerative changes, the end-apparatus of the depressor 
nerve no longer responds to the endoarterial pressure; the reflex 
vasodilating mechanism does not take place; and, in the absence 
of any antagonism, the pressor innervation in its full swing increases 
the peripheral arterial resistance, and elevates the blood pressure. 
Histologic studies, however, so far as is known to the present writer, 
are still far from substantiating Hering’s contention. 

That the state of the peripheral vascular resistance may be altered 
through the vasomotor center coincidentally with and depending 
upon other changes within the organism, is well known. Such an 
example is furnished by the Traube-Hering blood-pressure variations, 
which consist of rhythmic increase of the blood pressure during 
expiration due to the stimulating effect upon the vasomotor center 
of the CO 2 content of the blood. A central controfl^ of the general 
arterial tension has also been claimed through a reciprocal action 
between the intracranial arterial tension, on the one hand, and that 
in the rest of the arterial system, on the other, an opinion which has 
been contradicted by other investigator s.^'^ 

With all due regard for their merit as valuable physiologic data, 
all these researches are of very little assistance to the clinical student 
of essentia\ hypertension. They do, however, point out one thing, 
namely, the fallacy of trying to discover the only one or more mechan- 
isms of control of the vascular resistance, whether they be of reflex 
nature or otherwise. Quite on the contrary, the established findings 
of many pressor or depressor centers and ganglia, cerebral, spinal, 
and adventitial, the localization of reflex mechanisms in several 
parts of the arterial system, and the variety of stimuli (endoarterial 
pressure, CO 2 ) which may elicit a change in the peripheral vascular 
resistance, all but strongly urge the following conclusions: (1) 
The autonomous innervation of the arterial system responds to a 
multiplicity of stimuli. (2) The anatomic structures, that is, the 
nervous tracts which effect a change of the peripheral arterial 
resistance, are manifold. (3) The combination of these circum- 
stances allows for a wide variety of physiologic and pathologic 
possibilities of changes in the peripheral arterial resistance, and 
these pathologic possibilities depend, as a whole, upon a primary 
cardinal condition inherent in and inseparable from the structural 
and functional character of the individual autonomous nervous 
systcju. 

Such conclusions need not, indeed, be regarded as novel. They 
siiould rather be considered integral components of our conception 
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of autonomous innervation as an automatic guardian of vital func- 
tions. It is only too well known of the autonomous functions that 
they may he compared with the caput Medusae, insofar as upon 
elimination of one of the autonomous stations, the next distal 
station takes over, to the best of its ability, the duties of its fore- 
runner. In connection with the arterial system this was demon- 
strated quite clearly almost a quarter of a century ago, when 0. B. 
hleyer'® was able to produce changes in the state of contraction of 
a completely excised strip of live artery. Another familiar instance 
of similar kind is seen occasionally in the heart itself, namely, when 
any part of the ventricle, under certain conditions, may replace 
the physiologic pacemaker, and thus become the generator of the 
dominant cardiac rhythm. 

A specific makeup of the autonomous nervous system as the 
dominant factor in patients suffering from essential hjqiertension 
is also to be considered for the followdng reasons: 

It is a common belief that hjqiertensive patients are stigmatized 
by their busjmess, “nervous tension,” exaggerated application of 
energy in their daily life, and restlessness. The author has made 
the clinical observation that this is true in a good many cases, but 
also that there are many people of middle age who for two decades 
or more have worked the longest hours, have had the most strenuous 
occupations, full of worry and excitement, who in their familial 
environment as well as in business, have displayed persistently the 
same hustling and bustling, unnatural scrupulousness and pedantry 
mixed with irascibility and emotional explosiveness, and who yet 
have at all times either a normal or a subnormal blood pressure. 
Such cases, indeed, force the thought upon the observer that while 
there may be a lot of truth in the harmful effect of overwork, hurry, 
and excitement, upon hjqiertensive patients, there are many persons 
whose blood pressure is never appreciably altered by these very 
same factors. Similarly, the well-loiown occurrence of numerous 
instances of h;sq)ertensive disease in the same families leads one to 
believe that it matters little through Avhat kind of stimuli, through 
which part of the arterial tree or through which segment of the 
sympathetic nervous system the vascular resistance has become 
abnormally high, but that it primarily depends upon the fundamen- 
tal fabric of the particular autonomous nervous system as such 
whether or not it will respond to any stimuli whatsoever, with an 
abnormal pressor effect upon the peripheral bloodvessels. 

Thus, having been impressed with the inadequacy of the promul- 
gated ideas concerning the increased vascular resistance in essential 
Inqiertension, and having recognized the probable futility of the 
search for its cause in one chemical substance or another, one dietary 
constituent or another, a lesion in one part or another of the arterial 
system, the author has focussed his attention upon the constitu- 
tional aspects of essential lnq>ertension. The reasoning, on this 
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basis, was as follows: The vascular resistance is the result of a 
certain neuromuscular tonus of the arterial^ walls. This tonus 
equals the difference between two antagonistic energy potentials, 
namely, those of the sympathetic or pressor, and the parasympa- 
thetic, or depressor innervation, respectively. Either one of these 
two energy potentials varies normally, within certain limits, under 
the influence of many interdependent regulatory mechanisms and 
of a variety of stimuli, some of which alter the balance in favor of 
the sympathetic, some others in favor of the parasympathetic 
innervation. Under average circumstances, however, these varia- 
tions of the energy potentials are not excessive, they are temporary, 
and usually purposeful; the balance between such energy potentials 
is identical with normal blood pressure. Under abnormal conditions 
one of the two potentials is preponderant; its responses to stimuli 
are excessive and purposeless. Depending upon the preponderance 
of either one or the other energy potential, the balance shifts from 
a state of equilibrium either in favor of an increase or of a decrease 
of the blood pressure. Thus, in cases of essential hypertension, the 
energy potential invested in the pressor component is dispropor- 
tionately greater than normal. The favoritism accorded one or the 
other innervation is a specific constitutional characteristic. Indi- 
viduals with an autonomous nervous system whose two antagonistic 
constituents are well, that is, normally balanced, have, eo ipso, a 
normal blood pressure. Other individuals will have a more or less 
low level of blood pressure whether or not they subject themselves 
to conditions stimulating pressor innervation. Still others may 
aggravate their arterial hypertension through exposure to such con- 
ditions but they will have more or less hyertension under any 
circumstances because their balance is altered, a priori, in favor 
of the pressor innervation. In this respect, the writer believes, as 
does Julius Tandler and his school, that one’s constitution is his 
somatic fate predetermined by the combined heritage of aU the 
qualities and potentialities of the given two gametes. 

Summary. In the light of such considerations, essential hyper- 
tension is reduced to the rank of a mere symptom, and is to be 
viewed solely, as a manifestation of a certain abnormal type of con- 
stitution. IVhether this abnormality concerns the constitution of 
the vegetative nervous system alone, or whether it may possibly 
be correlated interdependently with other constitutional abnormali- 
ties (endocrine glands and other hormone producing tissues), is not 
Icnown. Nor can it be told what genetic elements determine, in the 
earliest embryologic inceptions of the individual, the production 
of a vegetative nervous system with pressor or depressor preponder- 
ance. However, with the idea of a constitutionally increased neuro- 
muscular tonus of the arterial system as the starting point in the 
of essential hypertension, other more immediate questions 
must be taken into account: Axe there, in addition to high blood 
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pressure, any other manifestations of the same constitutional abnor- 
mality present in cases of essential hjqiertension, and conversely, 
have individuals of a diagonally opposite constitutional type a rela- 
tively low blood pressure? Is the vegetative neuromuscular tonus 
alone increased in hj^iertensive patients, and decreased in those 
with low blood pressure, or does this change of tonus also extend 
over the voluntary musculature? What sane conclusions as to 
prevention and therapy are consistent with the constitutional 
concept of essential hypertension? 

Finally, let it be clearly understood that the foregoing exposition 
presents only a working hj^iothesis to be tested by investigation. 
Within the range of considerable limitation an attempt is being 
made to find an answer to the questions propounded. The results 
of these studies will be presented in a subsequent paper. 
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THROMBOSIS OF THE ANTERIOR SPINAL ARTERY. 

By a. M. Ornsteen, M.D., 

ASSOCIATE IN NEUnOPOGT, UNIVEBSITY OF PBKNSYPVANIA MEDICAP SCIIOOP, 

PHIPADBPPHIA. 

(From the Neurological Department of the University of Pennsylvania and the 
Philadelphia General Hospital.) 

The diagnosis of thrombosis of the anterior spinal artery is made 
too infrequently in proportion to the relative frequency of the occur- 
rence of the condition. Acute paralyses of spinal cord origin without 
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vertebral fracture are usually considered to be cases of liematoinyelia 
(hemorrhage into the spinal cord) or acute transverse myelitis. 
This may be explained by the fact that the two latter conditions 
are more generally recognized as clinicopathologic entities than is 
occlusion of the anterior spinal artery. Even the term -or concept 
of spinal thrombosis is rarely considered as compared to that of 
cerebral thrombosis. For this reason it seems not without advan- 
tage to report 2 cases of this symptom complex and at the same time 
review the subject in a more or less categorical manner. 

Synonym. Acute thrombotic softening of the spinal cord. , 

Etiology. Normal bloodvessels do not become thrombosed 
unless directly traumatized. The only case which I could find 
reported in the literature of thrombosis of the anterior spinal 
artery, in which direct trauma was apparently the sole etiologic 
factor, is that reported by Grinker and Guy.^ A boy, aged fifteen 
years, in previous good health, yawned vigorously, stretched the 
arms upward, inward and then backward. Suddenly a sharp pain 
was felt in the lower part of his neck accompanied by an audible 
crack. Autopsy revealed the thrombotic process in the anterior 
spinal artery opposite the fifth cervical vertebra without fracture or 
dislocation of the vertebra, nor compression of the spinal cord. In 
the majority of the reported cases trauma also has played an impor- 
tant role but not without a background, so to speak, of diseased 
bloodvessels, presumably syphilitic. In a series of 7 cases reported 
by hi. S. Margulis^ all had syphilis. A case of Spiller's® gave evi- 
dence of specific disease. Preobrashenski^ believes that this symp- 
tom complex is practically pathognomonic of syphilis of the spinal 
cord. Two cases of mine, one a man, aged fifty-four years, and the 
other a girl, aged twenty-four years, gave no indication of being 
luetic, either in the anamnesis or physically and serologically. This 
does not, however, make it impossible for lues to be present. As a 
part of general arteriosclerosis, the anterior spinal artery may be 
diseased and be predisposed to thrombosis after trauma or over- 
exertion; the nature of the arteriosclerosis need not be specific, but 
according to Spielmeyer the cord vessels are rarely affected in 
ordinary arteriosclerosis. Alcoholism is mentioned by Margulis^ 
only insofar as it predisposes to neurosyphilis. 

The character of the trauma and overexertion varies, for example, 
bending and lifting heavy weights (four 100-pound blocks of ice — 
SpilleF) ; excessive walking (long marches during the World War in 
a case of Margulis-) ; "spinal sprain” as in the case of Grinker and 
Guy referred to above. In other cases there has been no history of 
trauma or oi^erexertion and the paralysis came on during sleep 
(Spiller,5 Margulis^). 

Symptomatology. The clinical manifestations of thrombosis of 

le antpior arterial system of the spinal cord are quite variegated 
depending on the extent and the level of the occlusion. For an 
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interpretative understanding of the symptom complex it is neces- 
sary to review the vascular anatomy of the parts concerned. 

There are two anterior spinal arteries which arise from the two 
vertebrals, right and left, within the cranium, a little caudal to the 
point where these latter vessels unite to form the basilar artery. 
Branches from the two anterior spinal arteries enter the raphe of 
the medulla oblongata and supply chiefly the mesial lemnisci and 
pjTamids, or in other words, the central and anterior parts of the 
medulla oblongata. Duret believes that the fibers of the hj^po- 
glossus nerve are also supplied by these branches, but according to 
Spiller, it seems probable that they are nourished by branches from 
the vertebral artery. 

The anterior spinal arteries descend sometimes several centimeters 
before uniting, in other instances they unite shortly after their 
origin. They descend into the vertebral canal, anastomosing in the 
midventral line to constitute a single trunk, the anterior median 
spinal artery. This artery runs down the ventromedian sulcus of 
the spinal cord, usually terminating at the level of the fifth cervical 
segment. Below this point, the anterior spinal artery which de- 
scends in the ventromedian sulcus is formed by the confluence of the 
lateral spinal arteries. The latter take their origin from several 
sources; in the neck successively from the vertebral and ascending 
cervicals; in the thorax from the intercostal arteries; in the lumbar 
region from the lumbar arteries; in the pelvis from the sacral arteries. 
A pair of lateral spinal arteries passes through each pair of inter- 
vertebral foramina. Each artery divides into two branches, one of 
which follows the anterior root fibers to the ventral surface of the 
cord and at the midventral line anastomoses with its fellow across 
the midline. At this point of union there is a dichotomous division 
into an ascending and descending branch. The ascending branch 
anastomoses with the descending branch of the segment next above 
and so vdtli the lower branch. By the anastomosis of the ascending 
and descending branches, a ventral spinal artery is formed which 
extends from the level of the fifth cer\’ical segment to the conus 
terminalis. From this longitudinal vessel spring horizontal branches 
of which some extend into the anterior median fissure of the cord— 
the sulcocommissural arteries— and the others peripherally into the 
vasocorona. The sulcocommissural arteries send off horizontal 
branches into the white substance of the anterior columns as well 
as supplying nourishment for the gray matter. The simultaneous 
development and the topical relationship of the foci of softening 
in the white and gray substance resulting from thrombosis of the 
anterior spinal arterial system, point to the probability that the 
central gray matter and the anterior columns draw blood from a 
single source, that is, from the arteries of the anterior arterial tract, 
especially as the vasocorona supplies the anterior columns very 
inadequately. 
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In brief/ tlien, Ave see that tlie anterior spinal artery nourishes 
in its first portion, the anterior and median section of the medulla 
oblongata; in its second portion; the upper cervical segments; and 
in the remainder of its course, the lower cervical, thoracic and lumbo- 
sacral portions of the cord. The arterial tract may be occluded at 
any section of its course producing symptoms and signs varying 
with the level affected. 

The medullary syndrome first described by Spiller® consists of 
bilateral spastic motor symptoms affecting the upper and lower 
limbs, the latter usually more affected than the former. There is an 
increase of all deep tendon reflexes with pathologic reflexes— clonus, 
Babinski, Mendel-Bechterew, Oppenheim and Gordon in the lower 
limbs and Hoffman reflex in the upper. This part of the picture 
results from involvement of the anterior pyramids. The mesial 
lemniscus, situated behind the pyramid, is responsible for the 
sensory phase of the symptom complex in the form of loss of 
sense of position, of passive motion and of vibration in the lower 
extremities and less frequently in the upper limbs, depending upon, 
the extent of the involvement. Usually associated with the medul- 
lary picture are symptoms of involvement of the cervical cord, 
namely, atrophy and flaccid paralysis of segmental muscle groups, 
either about the shoulders, the arms or forearms and hands, on one 
or both sides, and more or less extensive. This results from impover- 
ishment of blood supply to the anterior horns. From involvement 
of the crossing pain and temperature fibers in the gray matter 
results’loss or impairment of these sensibilities in segmental derma- 
tomeres. Disturbance in the anterolateral columns produces pain 
and temperature changes in the trunk and limbs below the level 
of the lesion, but not usually complete. 

The more frequent sites for occlusion of the anterior spinal artery 
are in the lower cervical and thoracicolumbar regions as a result of 
Avhich the outstanding symptoms are spastic paraplegia with vary- 
ing degrees of dissociation of sensation in one or both legs, and at 
the level of the lesion atrophic paralysis of segmental muscle 
groups and segmental dissociation of sensation. 

In obliteration of smaller branches the symptoms of paraplegia 
are less marked, and do not involve all parts of the extremities. 
A. monoplegia may be the only motor manifestation. Atonic 
paralysis in the lower limbs depends upon localization of the soften- 
ing in the lumbar part of the cord. Then the deep reflexes are lost 
and with or without Babinski reflex. 

_ The sensory disturbances are usually of the dissociate type, that 
is, loss of pain and temperature and preservation of touch and deep 
sensibilities, unless the occlusion is in the first portion of the vessel 
near its point of origin, when by virtue of involvement of the mesial 
leinnisci there results loss of deep sensibility. The disturbance is 
segmental by interruption of the sensory root fibers on their wav 
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through the gniy iimtter; or widespread liy involvement of the sjiino- 
thalamic tract' in the anterolateral cohimns, often of the type of 
Brown-Sequard. The latter occurs when the softened focus lies 
in one-half of the cord. With multiple foci in both halves of the cord, 
the paresis and dissociated sensory disturbances may occur on the 
same side. 

Spontaneous pain frequently occurs at the onset, sometimes of a 
lancinating character, or a girdle type of pain. These occur usually 
near the upper level of the lesion. Sphincter disturbances are the 
rule in the early stages— retention or incontinence or the overflow 
of retention; both sphincters may be incontinent, but urinary incon- 
tinence with fecal retention is more common. Priapism has been 
reported as a troublesome symptom in a few cases. In some cases 
there develops very rapidly —in the course of two weeks to a month- 
decubitus, frequently of a gangrenous tj^De leading to sepsis and 
death of the patient. 

Prodromal symptoms are described such as pains, of the eharac- 
ter mentioned above, parethesias, transitory paresis and spasms 
of the upper or lower limbs. 

Pathologic Anatomy. The microscopic picture of the ehanges 
consists of extensive softening of the cord in the region of the 
occluded portion of the vessel. It may be central in some portions 
of the cord and in others it is total. 

The lesions in Spiller’s^ case, which was the first with necropsy 
and the first reported Avith immlvement of the cervical portion, 
were as follows: Entire occlusion of the anterior spinal artery and 
its branches, with much thickening of the vessel walls, at the level 
of the eighth cervical and first thoracic segments. The anterior 
horns were softened above this region as high as the fourth cervical 
segment. The lesions implicated the anterior horns, the whole 
anterior part of the cord in advance of the crossed pyramidal tracts, 
and extreme anterior part of the posterior columns. (In the case 
of Grinker and Guy^ the most medial part of the posterior columns 
was also softened, to which they attribute the disturbance of touch 
sensation beloAv the first lumbar segment.) The pyramidal tracts 
Avere partially degenerated. Spiller states that the round-cell in- 
filtration of the pia, moderate in the sjiinal pia and more pro- 
nounced in the cerebral pia, together Avith the proliferation of the 
intima of the anterior spinal artery and its branches in the loAver 
cervical SAvelling, indicates sjq)hilis as the underlying cause. 

In jMargulis’^ 3 cases the microscopic examination shoAved that 
the foci of softening were of different shapes and distribution and at 
different stages of disintegration according to the dmation of the 
process. In one case the foci began at the level of the tenth thoracic 
segment and extended oAxr the entire area from the tenth thoracic 
to the first sacral segment. The Avidest area Avas found in the second 
and third lumbar segments, AA'herc the area of both comniissuros 
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was destroyed. In another case the softened foci were found between 
the fifth thoracic and first sacral. The softenings were usually 
distributed without interruption along the cord; occasionally, how- 
ever, one or more segments would be spared. The foci involved 
both the white and gray substance. In the gray substance the foci 
extended chiefly through the anterior horns and the region of the 
central canal. A few foci were found also in Clarke’s columns and 
the lateral and posterior horns. In the white matter the foci involved 
partially or completely the anterior columns and directly connected 
with softenings in the gray substance. In some cases they were 
wedge shaped with the base toward the periphery without the apices 
reaching the gray matter. 

The foci presented a varied histopathologic picture according to 
the age and developmental character of the foci. In the foreground 
of this picture one finds obstruction of the vessels by inflammatory 
and thrombotic products with subsequent ischemic focal necrosis 
of the nerve tissue and a diffuse vascular inflammatory reaction 
in the cord and in the soft meninges. 

Diagnosis and Differential Diagnosis. The clinical character 
and course of the process in reported cases is marked by a sudden 
apoplectiform onset, rapid development of the maximum symptoms, 
stationary aspect of the main symptoms, and partial regression of 
these during the further course of the disease. The apoplectiform 
onset is the most important factor in demonstrating clinically 
thrombosis of the anterior spinal artery. The symptoms may reach 
their height in a half hour or take several days to do so, the shorter 
period is the more frequent. A complete flaccid paralysis of all four 
limbs and trunk with loss of all deep reflexes and sphincter tone 
occurs when the occlusion is of the uppermost sections of the artery. 
The acutely developing disease becomes immediately, or after a 
few days, stationary. After the paralytic stage, a spastic stage 
develops with hyperreflejda, reflexes of automatism and the auto- 
matic bladder. Lower occlusions produce paraplegia or mono- 
plegia. Loss of deep sensation in feet and hands signifies a high 
involvement. Dissociated sensory disturbances, segmental and 
Brown-Sequard type, indicates lower occlusions. 

Of paramount iinportance in diagnosing thrombosis of the ante- 
rior spinal artery ndth the foregoing facts is the absence of direct and 
violent trauma to the spinal column. In such a case with violence a 
diagnosis of hematomyelia is to be made. The nature of the trauma 
m thrombosis is not violence or direct, but is strain: as in lifting, 
or overexertion. Hematomyelia (hemorrhage into the gray sub- 
stance of the cord) produces central lesions as does thrombosis, 
out not with foci in the w'hite matter, unless there is associated 
contusion of the cord. Hematomyelia cannot produce the syndrome 
oi the medulla oblongata (pyramids and lemnisci) as found in high 
thromboses of the anterior spinal artery. 
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Compression of the cord by fracture-dislocation of vertebrie is 
readily differentiated by local evidence of vertebral injury, Roentgen 
ray findings and spinal fluid block as demonstrated by fluid mano- 
metric observations (Queckenstedt). Here again direct violence is 
presented in the history. 

Paraplegias from other pressure causes (carious processes in the 
spine, extramedullary tumors) develop gradually. Irritative root 
symptoms often precede them by more or less long periods. 

Aeute infectious myelitis develops more slowly and often is of an 
ascending character symptomatologically.- Constitutional indica- 
tions of infection (fever) and spinal fluid changes of inflammatory 
nature, if present, are to he considered of diagnostic importance in 
this condition. 

Forms of spinal cord syphilis, as for instance, meningomyelitis 
Avith predominating localization in the anterior columns and exten- 
sion to the pjTamidal lateral columns, may give the picture of a 
BroAvn-Sequard paralysis Avith a unilateral lesion; or if bilateral, 
a paraplegia Avith dissociated sensory disturbance. The sIoav deA^el- 
■opment, progression of the process, meningeal symptoms (pain, 
paresthesia and specific meningeal findings in the fluid) indicate 
meningomyelitis. 

Case Reports. Case I. — The patient, aged fifty-four 3"ears, a laborer, 
complained of stiffness in gait, AA'eakness of the upper extremities and 
numbness in both hands and in the perineum. These sjTnptoms began in 
November, 1921, Avhen he suddenly felt liis hands become numb; several 
•hours later he experienced numbness in the lumbar region and left leg. 

■ On the next day the numbness increased and Avas present in both arms and 
legs. _ On the tlurd day others noticed that he Avas A\'alldng and bending 
peculiarly, and he felt increasing AA'eakness and stiffness in both loAvcr 
extremities. He continued to AA'ork for two days, but A\dth great difficulty 
because of stiffness in arms and legs. On the fifth day, AA'hile walldng he 
fell to his knees, and with difficulty arose and managed to walk home. 
ImproA'ement began about a week later. Three weeks after the onset he 
complained of numbness of both hands and forearms, of a feeling of warmth 
over the chest and abdomen, a sticking sensation around the genitals and 
perineum and infrequency and hesitancy of urination. Examination 
showed a spastic gait vath marked swajdng in the Romberg position. 
The lower limbs were very hjiiertonic. The loiee jerks were markedly 
exaggerated Avith bilateral patellar clonus. The ankle jerlcs were greatlj' 
increased; no clonus was present. There was a Babinski sign on the right. 
The abdominal reflexes AV'ere absent. The upper extremities were not 
notably hypertonic but the movements were slow and stiff Avith fair poAA’er. 
The left biceps reflex was prompt and the right diminished; the triceps 
reflexes Avere greatly exaggerated. The right deltoid, suprascapular and 
infrascapular muscles were atrophied; the right triceps was not perceptibly 
atrophic, but fibrillarj' tAvitchings were evident in tliis muscle and in the 
right biceps and deltoid. There was also atrophy of the left shoulder girdle, 
Avdth fibrillary twitcliings in the infrascapular and triceps niuscles. Tlie 
sense of position Avas impaired in the toes of both feet, but not in the hands; 
Aubration was not perceived in the feet, momentarily OA'er the tibiaj and 
almost normally in the knees and hands. Tactile, pain and temperature 
sensations Avere undisturbed, although he made more mistakes in discerning 
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temperature in the right forearm than in the other forms of sensation. 
The blood Wassermann reaction was negative. The blood pressure was 
160 systolic and 90 diastolic. 

Case II.— The patient was a woman, aged twenty-four years, who, on 
May 29, 1918, became tetraplegic in an hour and a half. For several 
weeks before the onset she complained of dull pain in the upper dorsm 
region. When walking upstairs there was a stiff and drawing sensation s 
this area. Three days before the paralysis her neck felt heavy and stiff. 
On the morning of the day of onset she felt nothing unusual, and in the 
afternoon she went out for a walk. WThen she had walked about two 
blocks a sudden sharp pain was felt in the cervicothoracic spine, radiating 
into the substernal region, accompanied by a numb sensation in both legs. 
She hurried home unaided, the numbness spreading to trunk and arms, 
especially the left. She was able to enter the house, but had_ to be carried 
upstairs. Sharp sticking pains were felt throughout the entire body from 
the neck down; the fourth and fifth fingers of the left hand became spas- 
modically flexed; the lower extremities became stiff, and in about an hour 
and a half she was completely paralyzed in all four extremities. The whole 
body felt numb; there was retention of urine for twenty-four hours. For 
eight weeks she had to be catheterized and there was obstipation. After 
three months power began to return in the right arm and then in the left, 
and in about eight months she was able to get about with the aid of two 
canes. In 1922 she had marked spastic paraplegia, with adductor^ spasm, 
exaggerated pateUar reflexes, double ankle clonus and Babinski. The 
abdominal reflexes were absent. Motor power in the right upper extrem- 
ity was fair; poor in the left. The small muscles of the left hand and 
those of the flexor surface of the left forearm were atrophied; the fourth 
and fifth fingers of this hand were contractured. The left supinator reflex 
was absent, but was active on the right. The biceps reflexes were prompt, 
more so on the right; the triceps reflexes were both exaggerated. No 
atrophy was seen above the elbows. The sense of position, vibration and 
stereognostic perception were normal in all extremities. Tactile sense was 
normal on the right and hyperesthetic on the left up to the eighth dorsal 
segment. Pain sense was notably diminished in the right leg and trunk 
up to the fourth dorsal segment and was normal in the upper extremities. 
Temperature sense was disturbed in both lower extremities, more marked 
in the right cold caused a somewhat painful sensation in the left leg and 
was normal in each upper extremity. The pupils were normal. Serologic 
e.xaminations and roentgenograms of the vertebrre were negative. 

The first case had bilateral pyramidal tract involvement with 
exaggeration of the arm reflexes indicating a high cervical cord 
lesion; but because of the disturbance of deep sensibility the lesion 
is placed in the lower portion of the medulla oblongata where the 
mesial lemnisci and the pyramids are adjacent to one another and 
are nourished by the same arterial system. The occlusion of the 
anterior spinal artery extended down into the cervical region because 
of atrophy of the shoulder girdle and segmental dissociation of 
sensation in the right forearm. In the second case the symptom 
complex indicated occlusion of the vessel in the cervical region 
involving the anterior horns on the left in the lowmr segments and 
the anterolateral columns on both sides. 

_ Progiios'k and Treatment. It appears that the weight of opinion 
IS m the direction of syphilis as the cause. Therefore, one may say 
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that the prognosis in acute softening of the cord on the basis of a 
thrombosis is less favorable than in analogous diseases of the brain 
and other tj^ies of spinal sjiihilis. It depends largely on the locali- 
zation and distribution of the lesions, the age of the patient and 
his general condition. With complete paralysis of the lower extremi- 
ties and apoplectiform development of the disease picture, the 
prognosis is poor, as in these cases there is an obstruction of the 
larger branches of the anterior spinal arterial tract with subsequent 
softening of extensive areas of the cord. This is noted with par- 
ticular frequency in the lumbar cord, which is supplied by the arteria 
magna spinalis. A better prognosis is offered in cases where the 
lesions are in the thoracic region because the lesions are usually 
more central; where the focus is more nearly limited to the central 
part of the cord, the milder is the spastic stage and retrogression 
is more complete. In the cervical enlargement the same reasoning 
holds good as to the degree and extent of involvement. Prophylaxis 
of neurosyphilis in general is stressed by the recommendation of 
early and adequate treatment. If clinical, serological and bio- 
chemical evidence of sjqihilis is present then one need but refer to 
the ordinary rules of specific therapeutic indications. The absence 
of such evidence does not necessarily rule out the possibility of the 
presence of lues. Specific treatment in tlmombosis of the anterior 
spinal arteries should be begun early, as soon after onset as possible. 
It may be started even in the first hours after the onset since it has 
been shown that the vascular obliteration at first is not complete 
and the ischemia is due chiefly to spasm of the injured vessels. 
The spasm is evoked by stimuli derived from the arterial wall itself 
due to arteritis (Foix, Sezari and others). 

Summary. Acute spinal paralysis occurs without violence -to the 
spinal column, and not due to hematomyelia, acute transverse 
myelitis, or vertebral disease. These are cases of acute thrombotic 
softening of the cord secondarj'^ to thrombosis of the anterior spinal 
artery. 

The first portions of the anterior spinal arteries lie within the 
cranium and nourish the ventromesial portion of the medulla 
oblongata, particularly the pyramids and median lemnisci. There- 
fore, a bilateral motor paralysis results associated with loss of deep 
sensibilities. 

Occlusion of the cervical anteromedian spinal artery, the second 
portion of the anterior spinal arterial tract, produces a symptom 
complex of amyotrophic lateral sclerosis with dissociation of sensa- 
tion of the spinal tjqie, more or less irregular in its distribution. 

The extent of the thrombosis varies within wide limits thus occa- 
sioning great variation in the clinical picture— from a monoplegia 
to quadriplegia; from segmental dissociation of sensation to Brown- 
Sequard t\q)es or anesthesia below the level of the second rib. 

Spinal “strain” is usually the exciting factor in the causation of 
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the thrombosis. Sj^ihilis is considered to be the iinderljdng patho- 
logic factor and specific therapy is recommended early even in 
cases with questionable luetic findings. 

BIBLIOGRAPHY. 

1. Grinker, R. R., and Guy, C. C.: Sprain of Cervical Spine Causing Thrombosis 
of Anterior Spinal Artery, J. Am. Med. Assn., 1927, 88, 1140.^ 

2. Margulis, M. S.; Pathologische Anatomie und Klinik der akuten throm- 
botisehen Erweichungen bei spinaler Lues, Deutsch. Ztschr. f. Nervenh., 1930, 113, 
113. 

3 ! Spiller, W. G.; Thrombosis of the Cervical Anterior Median Spinal Artery; 
Syphilitic Acute Anterior Poliomyelitis, J. Nerv. and Ment. Dis., 1909, 36, 601. 

4. Preobrashenski, P. A.: Syphilitic Paraplegia udth Dissociated Disturbance of 
Sensation, J. nevropat. i psikhiat. Korsakova, Mosk., 1904, 4, 399. 

5. Spiller, W. G.; The Symptom-complex of a Lesion of the Uppermost Portion 
of the Anterior Spinal and Adjoining Portion of the Vertebral Arteries, J. Nerv. and 
Ment. Dis., 1908, 35, 775. 


LARYNGEAL AND INTESTINAL TUBERCULOSIS. 

A Correlative Study. 

By Eli H. Rubin, M.D., 

ADJUNCT attending PHYSICIAN TO THE TUBERCULOSIS DIVISION OF THE MONTEFIORB 

HOSPITAL, NEW YORK. 

(From the Tuberculosis Division of the Montefiore Hospital, Dr. Maurice Fishberg, 

Chief of Division.) 


Laryngeal and intestinal tuberculosis occur so frequently in 
patients with advanced pulmonary disease that the presence of 
both in the same individual should require little comment. It is 
natural to assume when one complication is met with in 1 of every 2 
such, patients and the other in 2 of every 3, that coincidence plays 
a determining role in their coexistence in many instances. But, 
as will be shown later, there are reasons to believe that the factor 
of coincidence is of relatively minor importance. There are many 
instances when both the larynx and intestines escape infection. 
On the other hand, tuberculosis of the larynx, no matter how slight 
its extent, is associated with intestinal tuberculosis at autopsy in 
90 per cent of patients examined. It leads one to suspect that 
possibly too much emphasis has been placed on the role of coinci- 
dence and that closer study may reveal clinical and pathologic rela- 
tionships which have not been sufficiently emphasized between the 
two most frequent complications of chronic pulmonary tuberculosis. 

Our material comprises 569 patients with pulmonary tuberculosis 
dying at the Montefiore Hospital in the last fifteen years whose 
organs were examined .postmortem. Forty-three patients are not 
included in the tabulations because their larynges had not been 
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exauliiied. The larynges of the remaining 526 ])atients ivere exam- 
ined laryngoscopically during life or subsequently at autopsy; in 
the majority by both methods. The elinical course and the labora- 
tory and autopsy findings of each of the 569 patients were correlated 
carefully and form the basis of tlie following observations: 

Comparative Incidence of Laryngeal and Intestinal Tuber- 
culosis. Approximately 1 of every 2 patients with pulmonary 
tuberculosis at autopsy shows tuberculosis of the larynx; 2 of every 
3 patients have ulcers in the intestines. The incidence of laryngeal 
tuberculosis in the two sexes was found to be the same^ contrary 
to the general belief that it occurs in males two or three times as 
frequently as in female patients. 


Table I. — Comparative Incidence of Laryngeal and Intestinai. Tuberculosis. 
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As shown in Table I, there is considerable variation in the inci- 
dence of laryngoenteric tuberculosis in the two sexes at diflerent 
ages. The greatest incidence for both complications is between 
the ages of twenty-one to thirty years, being especially frequent 
among males. Under the age of twenty-one years, although the 
incidence is only slightly less tlian that of the older age group, 
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female patients show a greater -susceptibility. This applies also 
to patients in the thirty-one to forty year age group. Between the 
ages of fotty-one to fifty laryngeal tuberculosis is more frequent 
in females. The patients are too few in number in the other age 
groups to warrant reliable comparisons. 

Coexistence of Laryngeal and Intestinal Tuberculosis. 
Table II reveals several points of interest. Laryngeal and intestinal 
tuberculosis coexist in 39 per cent of patients dying of clmonic 
pulmonary tuberculosis. In 30 per cent neither complication is 
found. As the frequency with which laryngeal and intestinal 
tuberculosis are present diminishes with age, the frequency with 
wliich both complications are absent shows a corresponding increase 
so that in about 70 per cent of patients, irrespective of age, the larynx 
and intestines are either both tuberculous or are both free of disease. 
Intestinal tuberculosis without laryngeal involvement occurs ap- 
proximately in 25 per cent of patients examined postmortem. The 
incidence is fairly constant in each age group. The larynx is 
tuberculous without concomitant ulceration of the intestines in 
about 5 per cent of patients. Of the 26 patients of this group, 
tubercles were found in the mucosa of the intestines in 4, but no 
ulceration was present. It is rare for a female patient to have 
laryngeal tuberculosis at autopsy without having ulcers in the 
intestines. This occurred twice among 157 female patients; in 
1 case tubercles were found in the mucosa but no ulcers. 

Incidence op Intestinal Tuberculosis in Patients with 
Laryngeal Tuberculosis. Among the 230 patients whose 
larynges were examined and found tuberculous, intestinal ulceration 
was found in approximately 90 per cent of cases. In younger 
individuals the incidence was about 95 per cent. Even among 
the aged the incidence was over 85 per cent. In only one age 
group (fifty-one to sixty years) the incidence was as low as 74 per 
cent. In a separate column the incidence of intestinal tuberculosis 
for the entire material is appended for comparative purposes. 

The 296 patients whose larynges were examined and found free 
of disease had intestinal ulcers in 47 per cent. What is particularly 
strildng is the fact that patients above the age of fifty years with 
laryngeal tuberculosis have ulcers in the intestines tlu-ee times as 
often as do those who do not have the laryngeal complication 
(See Table III.) 

Incidence of Laryngeal Tuberculosis in Patients With 
Intestinal Tuberculosis. In patients with intestinal tubercu- 
losis larjmgeal tuberculosis occurs in 59 per cent. When the 
intestines are not diseased laryngeal tuberculosis is found in 14 per 
cent of patients. Laryngeal tuberculosis is, therefore, four times 
as frequent in patients with intestinal involvement as compared 
to those in whom the intestines are free of disease. 



Tahi-k II.— Coexistence of Laryngeal and Intestinal Tuuerculosi.s. 
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Table III.— Incidence of Intestinal. Tuberculosis in Patients with 
Laryngeal Tuberculosis. 
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Association With Tuberculosis in Other Organs. In 50 
per cent of patients with advanced pulmonary tuberculosis, exam- 
ined postmortem the tuberculous process is limited either to the 
lungs, larynx or intestines, including lymph glands. Otherwise, 
there are no detectable changes in any other organ. If miliary 
tubercles, microscopic in size, are excluded the percentage of limited 
laryngopulmonary pteric tuberculosis is increased to about 75 per 
cent. The remaining 25 per cent is made up predominantly of 
genitourinary or osteoarticular complications. 

When the lungs alone are involved associated tuberculous lesions 
are present in other organs (including miliary tubercles but exclud- 
ing laryngoenteric tuberculosis) in 33 per cent of cases. When the 
lungs and larynx or the lungs and intestines are involved similar 
lesions are found in 50 per cent of cases. When both the larynx 
and the intestines complicate the pulmonary disease tuberculous 
changes are found in other organs in 60 per cent of cases. Evi- 
dently, the particular factors that favor implantation of the disease 

m the larynx and intestines favor, likewise, its spread to other 
organs. 

Pathologic Anatomy. The pathologic changes produced by 
ne tubercle bacillus in the larynx and the intestines have been 
adequately described by pathologists and laryngologists. In the 
loliowmg discussion attention will be directed to the character and 
extent of the specific changes in the larynx and the intestines when 
both organs are involved in contrast to the picture when the larynx 
and the intestines are involved singly. In Table IV are shown the 
comparatn^e pathologic changes when both organs are tuberculous, 
mce a moderately extensive lesion is an indefinite term, depending 
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Oil the personal equation of the examiner, the extent of tlie disease 
is designated as (a) minimal or (6) moderately extensive and extensive. 


Table R’’. — Laryngeal and Intestinal Tuberculosis Data. 
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It appears that when laryngeal and intestinal tuberculosis coexist 
the anatomic extent of the disease, considering the organ involved,' 
is approximately the same in about 72 per cent of cases. In about 
17 per cent the laryngeal lesion is of minimal extent, while the 
intestines show greater involvement. In about 12 per cent the 
reverse is true. Since the extent of the disease is not necessarily 
an indication of its activity, in the two additional columns, it is 
shown that it is unusual to have progressive disease in the intestines 
when the laryngeal lesion is latent or healing, and that it is rare to 
find progressive tuberculosis in the larynx that does not manifest 
itself similarly in the intestines. A tuberculous process in the 
larynx, therefore, not only connotes that at autopsy there will be 
found usually involvement of the intestines but that the ulcers in 
the intestines will show similar pathologic chai-acteristics. 

When ulcers are present in the intestines without coincident 
involvement of the larjmx, or in the larynx without involvement 
of tlie intestines, the pathologic picture differs in some respects, 
hlinimal lesions are found more frequently in botli groups. In 
older patients when the larynx is free of disease a few ulcers in the 
intestines may be present. Likewise, in patients with^ minimal 
lesions in the larynx the intestines are more likely to escape infection. 

Particular study was made of the presence of old, healing or 
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healed ulcers in the intestines in association with recent, progressive 
ulcers. Healed, or partially healed, ulcers alone are unusual at 
autopsy since the terminal spread of the disease frequently involves 
the intestines also. The association of ulcers sliovdng evidences of 
healing with recent, progressive ulcers was found in 24 per cent of 
the group of patients witli involvement of both the larynx and 
intestines and in 15 per cent of the group with involvement of the 
intestines alone. With the possibility that this might signify that 
when the larynx becomes tuberculous the intestines are also in- 
volved, at an early period, 135 patients were studied whose laryngeal- 
histories could be traced for definite periods of time. It revealed 
that in patients with histories of laryngeal tubereulosis of one 
year or less duration the combination of old and recent ulcers in 
the intestines was present in about 15 per cent. Patients whose 
histories dated one to two years showed such lesions in about 30 per 
cent. There were an insufficient number of instances to carry this 
correlation further. However, there were an appreciable number 
of patients with histories of laryngeal tuberculosis of several years’ 
duration whose intestinal disease appeared to be of recent origin. 

Clinical Course. Many observers have noted a parallelism in; 
the course of pulmonary tuberculosis and in the complicating 
disease in the larynx. But it is not uncommon to observe patients 
with progressive pulmonary disease whose larynges show a latent 
or even healing tuberculous process. In rare instances, too, elderly 
patients with chronic fibroid phthisis develop acute tuberculous 
laryngitis and succumb to the secondary complication, the lungs 
retaining their initial character. - In the majority of patients, 
however, the tuberculous disease in the lungs and larynx partakes 
of the same benign or malignant characteristics. This parallelism 
is more obvious clinically, since the patient’s viscera at autopsy 
frequently contain recent disseminations of the. disease that confuse 
the status existing dmlng life. In fact, this state of affau’s is so 
frequent in the intestines that it is our impression that terminal 
ulcerations in the intestines probably account for the difference in 
the incidence between tuberculosis of the larynx and intestines 
observed at autopsy. It is quite possible that prior to the terminal 
dissemination of the disease the larynx and intestines are involved 
in approximately the same frequency in the various stages of the 
disease. 

The difficulties encountered in the diagnosis of intestinal tuber- 
culosis have prevented a similar correlation in the course of pul- 
monary and intestinal tuberculosis. In a recent publication^ the 
author has shown that pulmonary and intestinal tuberculosis could 
be correlated very much in the same manner as pulmonary and 
laryngeal tuberculosis. Gardner’s studies, ^ which appeared at the 
same time, gives additional support to this observation. In our 
study the incidence of the intestinal complication was found to be 
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considerably less among patients with chronic fibroid phthisis in 
contrast to those having caseous forms of the disease. Likewise, 
minimal degrees of intestinal ulceration were found more than four 
times as frequently in the former group while extensive degrees of 
ulceration were observed more than tlmee times as frequently in 
the latter group. The incidence of healing of intestinal ulcers and 
perforation could be correlated with the cliaracter of the tuberculous 
process in the intestines and lungs. In addition, the incidence and 
extent of the laryngeal complication in the two contrasting groups 
showed similar differences. Glatz® foimd tliat the exudative and 
proliferative tendencies in the lungs and intestines could be cor- 
related also on microscopic study. Goldberg^ and his coworkers 
were unable to confirm this entirely. 

Fishberg, in his book,® gives a comprehensive description of the 
clinical sjnnptomatology of larjmgeal and intestinal tubei-culosis. 
The alterations in voice ranging from mild thing to complete 
aphonia and the dysphagia of early and late laryngeal disease are 
discussed. There is, likewise, a lucid accomit of the unexplainable 
loss of weight, the persistent diarrhea and colic characterizing the 
symptom complex of intestinal tuberculosis. It is beyond the 
scope of this paper to enter into further discussion along these lines. 
In agreement with Schwatt and Steinbach,® it should be emphasized 
that, although the absence of characteristic symptoms of intestinal 
tuberculosis does not exclude its presence, symptoms sucli as colic, 
persistent diarrhea and abdominal tenderness are exceptional when 
the intestines are not diseased, unless there is another cause to 
account for them. 

Diagnosis. In the diagnosis of intestinal tuberculosis a number 
of variable factors must be considered. They bear not only on the 
status of the intestinal canal but also on the condition of the patient. 
Attempts to diagnose the disease on dhect evidence alone such as 
are obtainable from tlie symptom complex and the physical and 
laboratory findings are bound to result in failure in many cases. 
Nor can the diagnosis of intestinal tuberculosis be made on such 
indirect evidences as are obtainable from the age and sex of the 
patient, the character and course of the pulmonary disease and the 
presence of extrathoracic complications, especially of the larjmx. 
It is only by judicious weighing of all data available that a diag- 
nosis of intestinal tuberculosis is possible in the majority of instances. 

Since October, 1929, when a preliminary study was presented to 
the tuberculosis staff conference, 99 patients w^ere examined at 
autops 3 ^ In 61 per cent the diagnosis of intestinal tuberculosis 
was made correctly. Considering that the accm-acy in diagnosing 
the intestinal complication ranges, according to Brown and Samp- 
son,^ from 14 to 50 per cent, the results are quite gratifjdng. In 
very few of the patients in this group was the Roentgen ray method 
of diagnosis utilized. It is our impression that in patients with 
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advanced pulmonary tuberculosis a diagnosis of intestinal tubercu- 
losis that is confirmed at autopsy can be made in from 70 to 75 per 
cent. It is doubtful whether greater degrees of accuracy can be 
attained, since many ulcerative lesions seen at autopsy are terminal 
events in the course of pulmona:ry tuberculosis. 

Mistakes in the diagnosis of intestinal tuberculosis^ are almost 
invariably due to failure in recognizing the disease when it is present. 
Of the entire material 14 patients were diagnosed as having intes- 
tinal tuberculosis which was not confirmed at autopsy, an incidence 
of about 4 per cent. Of oim recent series of 99 patients, 1 was 
incorrectly diagnosed as having the complication. At autopsy this 
patient was found to have renal and ureteral stones. 

The diagnosis of intestinal tuberculosis presents the greatest 
difiiculties when the disease is of slight extent, especially in elderly 
patients with chronic fibroid tuberculosis. In these an asympto- 
matic course is the rule, although the disease in the intestines may 
be present in a latent or healing state for considerable periods. 
Since very few patients with laryngeal tuberculosis, even those 
advanced in years, fail to show ulcers in the intestines, any symptom 
referable to the abdomen should be looked upon with suspicion. 
When symptoms of colic and diarrhea are lacking, as is often the 
case when a painful laryngeal disease is present, careful palpation 
of the abdomen for areas of tenderness and localized rigidity or 
mass is particularly essential. It may give the only clue of an exist- 
ing intestinal complication. The presence of one or more of the 
following symptoms, colic, diarrhea or diarrhea alternating with 
constipation and abdominal tenderness or rigidity to palpation, 
unless there is obviously another cause, in a patient with advanced 
pulmonary tuberculosis complicated by laryngeal tuberculosis, may 
be considered indicative that the intestines are ulcerated. 

The difficulties of detecting intestinal tuberculosis in patients 
without laryngeal tuberculosis are appreciably greater than in 
those having the laryngeal complication. In a considerable number 
of patients the intestinal ulcers appear as a terminal event and are 
hardly of clinical significance. In the remainder a more careful 
study of the symptomatology and course of the disease is necessary 
before a diagnosis can be made. One is not justified in ma k i ng a 
diagnosis on a preconceived notion as to wdiat the intestines should 
show at autopsy. In no less than 9 of our recent series of patients 
the larjmx was Icnown to be tuberculous, yet the intestinal compli- 
cation found at autopsy in every instance was overlooked clinically. 
However, reviewing the histories of these patients, we find that 
1 patient complained of colic and diarrhea, 2 patients presented 
symptoms ivhich were interpreted as caused by peritonitis, 1 patient 
gave a history of colic and still another had bloody stools. 

In many instances, especially in those wdiere the larynx is not 
diseased, additional information can be obtained by the roent- 
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genologic study of the intestinal tract, as suggested first by Stierlin,® 
in 1911. Brown and Sampson'^ describe in detail the Roentgen 
method of diagnosis of intestinal tuberculosis based on extensive 
studies. They found intestinal tubereulosis on roentgenologie 
examination very rare in patients with minimal pulmonary tuber- 
culosis. It has been also our experience that in patients with 
minimal disease it is as difficult to discover intestinal tuberculosis 
roentgenologically as it is clinically. It would be of considerable 
interest, however, to compare the roentgenologie findings of the 
intestinal tract in patients with and without concomitant tubercu- 
losis of the larjmx, particularly in the early stages of the pulmonary 
disease. In the light of our studies, the results may be instructive. 
In patients with advanced pulmonary tuberculosis a diagnosis of 
intestinal tuberculosis can be made, in the majority of instances on 
clinical grounds alone. 

Treatment. In the present state of our knowledge tuberculosis 
of the larynx and intestines is not amenable to treatment by specific 
measures. When the tuberculous process in the lungs undergoes 
fibrosis, and the disease assumes a clironic course, the lesion in 
the larynx or the intestines, as a rule, reacts similarly. If, in spite 
of hygienic, dietetic or compressive therapy, the pulmonary disease 
continues to progress the disease in the larynx or intestines, whether 
treated or not, follows the course of the pulmonary disease. Little 
can be gained by treating a complication of pulmonary tuberculosis 
when the disease in the lungs does not respond favorably. At best, 
such efforts are palliative. Most authors emphasize that to obtain 
the best results with the particular methods they advocate patients 
should be selected whose intestinal or laryngeal disease is not too 
extensive or very active, who are, preferably, afebrile and whose 
lung disease tends to healing. These prerequisites, however, have 
been utilized in advancing the claims for innumerable specific and 
nonspecific “cures” for pulmonary tuberculosis and its complica- 
tions. Such “cures” thrive on fibroid lungs and the psyche of the 
tuberculous patient. 

In cases Svhere the disease is of benign character tuberculin, 
heliotherapy, cauterizing agents and operative measures have been 
utilized in the treatment of laryngeal tuberculosis. But in many 
instances when the laryngeal disease was of such a nature as to 
preclude dhect measures, total or partial abstinence in the use 
of the voice has brought about marked improvement. Heliotherapy 
has, of late, received considerable attention in the treatment of 
intestinal tuberculosis. The method has been tried at the Monte- 
fiore Hospital without success. In the second edition of Brown 
and Sampson’s book. Intestinal Tziberculosis, it appears that in their 
experience heliotherapy has not proved to be so uniformly successful 
as it seemed when the quartz lamp was first introduced for this 
purpose. 
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Prognosis. It is well loiown that patients may possess a tuber- 
culous larynx for many years without great detriment to their 
health. This applies equally to many patients with intestinal 
tuberculosis. Recently a patient was admitted to the wards ^^’^bo 
gave a history of having had a tuberculous appendix removed 
fifteen years previously. In the interim he had lived in Arizona, 
since he was told that his lungs were also tuberculous. On various 
occasions he had abdominal complaints. He died two months after 
admission of a nontub erculous bronchopneumonia with abscess 
formation of the left lung. Postmortem examination revealed in the 
cecum and first part of the ascending colon an extensive area of ulcera- 
tion. The wall was markedly thickened and divided into pockets 
by trabeculation. (See illustration.) Besides the nontub erculous 
condition in the left lung there were present in the right lung a few 
communicating cavities with much fibrosis and anthracosis. 



Intestinal tuberculosis of fifteen years’ duration. Note extensive scarring and 
trabeculation in cecum and first part of ascending colon. 


Although the presence of a laryngeal or an intestinal complication 
materially shortens the duration of life, the ultimate prognosis 
more often depends upon the disease in the lungs. At times the 
laryngeal complication produces such severe dysphagia or dyspnea 
that the patient dies of inanition or suffocation. Occasionally, too, 
perforation of an intestinal ulcer or some other condition associated 
with the intestinal canal may cause death. But in over 80 per cent 
of instances exitus is not directly attributable to the laryngeal or, 
the intestinal complication, the patient succumbing to his pulmonary 
disease in the form of bronchopneumonia, hemorrhage, miliary dis- 
semination, pneumothorax (tuberculous or induced) and its sequelm 
or to cardiac failure. 

Summary. 1. Study of 526 patients dying of pulmonary tuber- 
culosis whose organs were examined postmortem reveals that 90 
per cent of patients whose disease is complicated by laryngeal 
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tuberculosis show at autopsy ulcers in the intestines. Under the 
age of thirty years the percentage is 95. It is very likely, therefore, 
that the frequent association of laryngeal and intestinal tuberculosis 
is not a matter of coincidence, but rather that when conditions of 
the body are favorable, organs of greater susceptibility are more 
apt to develop the disease. 

2. The anatomic extent and character of the tuberculous process 
in the larynx and intestines parallel each other to a considerable 
degree. At autopsy the larynx usually reveals the minimum of 
whatever pathologic changes are present in the intestines. When 
tuberculosis of the larynx and intestines coexist there is reason to 
believe that in many instances the intestines become involved 
relatively early in the course of the laryngeal disease, although the 
condition in the intestines may remain clinically unrecognized. 

3. The clinical course of tuberculosis in the lungs, larynx and 
intestines is intimately related. This is indirectly'- supported by 
the fact that in over 50 per cent of patients with lethal pulmonary 
tuberculosis the disease is entirely confined to one or more of these 
tluee organs. The presence of disease in one organ should, there- 
fore, focus one’s attention to the possibility of it being present in 
another. This should be borne in mind particularly in the diagnosis 
of intestinal tuberculosis, which is the one most difficult to detect 
clinically. In the presence of advanced pulmonary tuberculosis 
complicated by tuberculosis of the larynx symptoms referable to 
the abdomen, unless another cause is found, nearly always signify 
that the intestines are ulcerated. 

4. The prognosis and treatment of laryngopulmonary-enteric 
tuberculosis depends primarily on the course of the disease in the 
lungs and its response to treatment. It is well known that patients 
with laryngeal tuberculosis frequently show improvement in their 
condition when the disease in the lungs responds favorably to rest 
and hygienic treatment. Quite striking at times are the results 
following artificial pneiunothorax. The literature, however, is 
meager in case reports indicating that surgical or other treatment 
of the larynx affects in any way the process in the lungs. More 
often such attempts seem to be injurious. In my opinion, this 
applies equally to the intestinal complication. 
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THE EFFECT OF CAFFEIN ON THE CEREBROSPINAL FLUID 

PRESSURE. 

By Peter G. Denker, M.D., 

HESIDENT, NEtIKOLOGIC SERVICE, BEtEEVUE HOSPITAE, NEW YOBK. 

(From the Bellevue Hospital Neurologic Service (Cornell) , Fostet Kennedy, M.D., 

Director.) 


There seems to be a marked difference of opinion in the litera- 
ture as to the effect of caffein on the bloodvessels of the brain, brain 
volume, and cerebrospinal fluid pressure. Roy and Sherrington,^ 
in 1887, were the first to record increases in the volume of the cere- 
brum after moderate doses of caffein. Though they did not directly 
observe the hrain vessels in their experiment, they attributed this 
increase in volume to a general vascular dilatation, and later work 
by Wiechowsld^ showed that this was actually the case. That 
caffein dilates the vessels of the brain has also been shown by 
Sollman and Pilcher,® and Amsler and Pick.^ Hirschfelder® observed 
the dilatation of the pial and retinal vessels during life after the 
injection of caffein. Meyer and Gottlieb® are also of the opinion 
that “caffein dilates the vessels of the kidney and brain.” However, 
Ralphael and Stanton,^ using the plethysmograph, found no change 
in human brain volume after the intravenous injection of 5 grains of 
caffein, and Harriot® noted a decrease in the spinal fluid pressure 
of hydrocephalic children with the use of diuretin (theobromin 
salicylate), a member of the caffein series. He believed this effect 
was due to the diuretic action of the diuretin, which produced an 
increased blood viscosity and consequent reduction in the pressure 
of the spinal fluid, in its efforts to dilute the blood back to its normal 
consistency. Stevenson, Christenson and Wortis,® using a drum 
tambour over the decompression openings of 2 patients with brain 
tumors, similarly noted a fall in pressure after caffein, although 
it is not clear whether intracranial pressure or brain volume, was 
recorded with the tambour. 

Because of this lack of agreement on the effect of caffein on the 
cerebrospinal fluid pressure, the following experiments were per- 
formed. 

Technique. The subjects for these tests were patients on the 
neurologic wards of Bellevue Hospital. With the patient lying 
horizontally on a flat bed, the ordinary lumbar puncture needle 
was inserted in the fourth lumbar interspace, a manometer attached, 
and the spinal fluid pressure noted. Since the pressure usually 
drops in the first few minutes after the puncture, it was allowed to 
fall until it had reached a stationary level; this was usually accom- 
plished in about five minutes. As soon as the pressure level in the 
manometer was constant, 5 grains of caftein sodium benzoate, in a 
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sterile solution of 20 minims of Avater, Averc injected uito one of the 
forearm veins, and the manometric pressure noted every minute. 
The patient remained immobile throughout the entire procedure, 
care being taken to avoid slight changes in the position of the head 
or body. Unless the pressure had returned to normal sooner, read- 
ings were taken for one hour after the injection; the respirations 
and blood pressure were also noted throughout most of the experi- 
ments. The initial pressures, diagnoses, and results of the caffein 
injections, are all recorded in the table on page 676. 

Results. In 49 of the 50 patients studied, a definite decrease in 
the cerebrospinal fluid pressure was noted after intravenous caffein 
injection; no reason could be found for its failure to act in Case 
XLIII. The average fall in pressure for all the 50 cases was 36 per- 
cent; the maximum drop noted was 68 per cent, the minimum 8 
per cent (excepting the case in which there was no fall in pressure 
noted). In a series of 10 control cases, where a sterile solution of 
20 minims of water was injected intravenously, no fall in cerebro- 
spinal fluid pressure occurred. It will also be noted that for the 7 
Oases in the series starting with an increase pressure (oA'^er 200 mm. 
of water) there was an average drop in pressure of 32.5 per cent; 
for the remaining 44 cases, whose pressure was normal, the average 
drop was even slightly higher, 36.7 per cent. The pressure, in most 
casOs was noted to fall quite rapidly after the injection of caffein, 
usually beginning to fall within two minutes, and attaining a maxi- 
mum drop at the end of 4.6 minutes. From this time on, there was 
a slow return to normal in about thirty-seven minutes. In 16 per 
cent of the cases, hoAAmver, the decrease in pressure persisted for 
over one hour. All these results are graphically shown in the 
following chart on page 678. It will be noted that there is no 
appreciable difference in the amount of fall in pressure or its dura- 
tion, between the normal or increased pressure cases. 

Discussion. It is interesting to speculate on the mechanism of this 
reduction in spinal fluid pressure by caffein. Of the various pharma- 
cologic actions of caffein the following three stand fourth as possibly 
related to the problems of intracranial pressure; (1) its action on 
the circiilation; (2) its action on respiration; (3) its diuretic action. 
Each will be discussed in turn: 

1. Its Effect on the Circulation. Sollman'^ states that an 
intravenous injection of caffein produces a “fairly severe fall in 
blood pressure with prompt recovery. The acute fall of pressure 
is presumably due to depression of the myocardium by the concen- 
trated drug. It does not occur Avitli other methods of administra- 
tion.” This, in all probability, is a very important factor in the 
momentary faU of the spinal fluid pressure, for, as Weed^“ has shoA\m, 

a sudden rise in the arterial pressure causes a sharp increase of 
corresponding degree in the pressure of the cerebrospinal fluid, and 
I'lce Ursa for a sudden fall in blood pressure.” But, that it is not the 



678 denker: caefein on the cerebrospinal fluid pressure 

only factor of importance would be indicated by the slow rate of 
return of the pressure to normal, as opposed to the blood pressure 
which is very rapidly back to its normal level. The gradual ascent 
would thus seem to indicate a much longer duration of the caffein 
aetion than one would expect if its effect were entirely due to a 
momentary myocardial collapse with a quick recovery. Further- 
more, in this series of cases, the blood pressure was not found to 
change materially throughout the experiment, despite the fact that 
the cerebrospinal fluid pressure was decidedly below normal for a 
considerable length -of time. 



Composite graph of the effect of caffein on cerebrospinal fluid pressure 

(50 cases). 


That there is an additional factor, besides the circulatory action 
of caffein, would be indicated by the works of Roy and Sherrington,^ 
Wielchowski,^ Sollman and Pilcher,® Amsler and Pick^ and Meyer 
and Gottlieb.® All these observers agree that caffein causes vaso- 
dilatation of the cerebral vessels, which, according to Wielchowski,® 
is “not merely a passive dilatation due to constriction of the splanch- 
nic area, but a direct decrease in the tonus of the intracranial 
vessels.” In the presence of a flxed, inelastic skull, this must result 
in a forcing out of the spinal fluid with a consequent increase in its 
pressure. The results of these experiments, however, show that 
the exact reverse is what actually happens. There is then more to 
this mechanism than merely the circulatory action of caffein. 

2. The Diuretic Action of Caffein. That caffein is a potent 
diuretic in man has been accepted by almost all pharmacologists 
and therapeutists (Sollman, Cushny, Meyer and Gottlieb, and 



denker: caffein on the cerebrospinal fluid pressure 6/' 9 

others), but it must be borne in mind that this effect has not been 
demonstrated in cats or dogs. The mechanism of this diuresis is 
interesting, the increase concerning mainly the water content of 
the urine (Sollman), Schroeder“ found that the water content of 
rabbits’ blood decreased by 10 per cent after caffein diuresis. Simi- 
larly, von Sobieranski^^ noted that there was a marked difference 
in diuresis between dry-fed and wet-fed rabbits. It would seem to 
be well proven, then, that in the absence of sufficient water in the 
tissues, caffein diuresis does not occur. The irnportance of these 
facts in relation to the intracranial pressure is this: that if the fluid 
content of the blood is decreased by a copious diuresis, fluid will 
be drawn from the various body tissues, including the brain, to 
dilute the blood to its normal consistency. Weed and McKibben^^ 
have shown the importance of this dehydrating mechanism in the 
reduction of cerebrospinal fluid pressure by injection of hypertonic 
solutions. In this connection, it might also be apropos to remark 
that theocin, another drug of the caffein series, was tried in a few 
cases, and similarly found to produce a pronounced drop in spinal 
fluid pressure. It would seem, therefore that the cycle in caffein 
diuresis would be somewhat as follows: diuresis, resulting in 
decreased water content of the blood, followed in turn by withdrawal 
of the body fluids into the blood stream to restore it to its normal 
viscosity. This "dehydration,” so to speak, causes a shrinkage in 
brain bulk with consequent decrease in spinal fluid pressure. 

3. The Respiratory Action of Caffein. Caffein is a powerful 
respiratory stimulant. This has been repeatedly shown by Binz,^^ 
who noted an increase in the rate of respiration; by Cushny,^® who 
confirmed the above observation and also noticed that the average 
depth of respiration is greater; and by Sollman and Pilcher,® who 
similarly noted an increase in rate and depth of respiration. Means, 
Aub, and DuBois^® noted a rise in the total gas exchange after 
caffein, and Smith,^^ by testing the alveolar air for its carbon dioxid 
content, noted that the effect of caffein on the respiratory center is 
long-lasting; for two hours or longer, but that for the first ten 
minutes it is most markedly effective. This respiratory action of 
caffein is of importance in its relation to intracranial pressure, for as 
Dixon and Halliburton^® have shown, an excess of carbon dioxid 
in the blood causes an increase in the rate of secretion of the cerebro- 
spinal fluid, and vice versa. That this mechanism is not trivial may 
be deduced from the statements of the authors : “Of all the conditions 
which influence the cerebrospinal fluid secretion, we attach the 
most importance to deficiency of oxygen or excess of carbon dioxid 
m the blood.’’ So tliat, caffein, by its respiratory stimulation, 
causes a blowing off of carbon dioxid, with its resultant mild alka- 
losis and decreased rate of secretion of cerebrospinal fluid. 

, It would seem, therefore, that caffein lowers cerebrospinal fluid 
pressure because of the combined pharmacologic actions of caffein 
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discussed in the above paragraphs, rather than because of any 
specific action of caffein on intracranial pressured 

Therapeutic Applications. Though unaware of the fact that caffein 
lowers the cerebrospinal fluid pressure, Meyer and Gottlieb® men- 
tion the benefieial action of this drug in certain cases of headaehe. 
SoUman,^ also, comments “fairly large doses of caffein are rather 
effective in headache, such as migraine, neuralgias, and so forth,” 
although no reason is given therefore. It may very well be that 
the beneflcial action of caffein in these cases was due to a decrease 
in the intracranial pressure. On the neurological service at Belle^^Ie 
Hospital, caffein is used as a routine to decrease intracranial pres- 
sure in cases of brain tumor, fracture of the skull, cerebral hemor- 
rhage, and similar conditions of increased intracranial pressure. 
Caffein, in these cases, is very efficacious in the relief of headache. 
It has also been noted, that in many cases of essential hypertension, 
especially in those cases associated with an increase in spinal fluid 
pressure, caffein may be more effective than amyl nitrite, or the 
other vasodilators, in the relief of the severe paroxysms of headache 
which these patients so frequently suffer. Its value in these hyper- 
tensive headaches, especiallj'^ when not associated with nephritis, 
therefore, merits more extensive clinical trial. 

Conclusions. 1. Caffein lowers the cerebrospinal fluid pressure. 
This action is just as marked in cases of increased intracranial 
pressure as in cases of normal pressure. 

2. The average drop in pressure is about 36 per cent, and occurs 
within five mmutes after intravenous injection. There is then a 
gradual return to normal in about thirty-seven minutes. 

3. Tlie mode of action of the caffein is discussed. 

4. The therapeutic use of caffein in increased intracranial pressure, 
such as in brain tumor, skull fracture, cerebral hemorrhage and 
concussion, as well as in hypertensive headache, is stressed. 

Note. — I am indebted to Dr. Foster Kennedy, at whose suggestion this study was 
undertaken, and to Dr. Olive Cushing Smith, for assistance in recording many of the 
above readings. 


BIBLIOGRAPHY. 

1. Roy, C. S., and Sherrington, C. S.: On the Regulation of the Blood Supi)ly 
of the Brain, J. Physiol., 1S90, 11, S5. 

2. Wiechowski, W.: Ueber den Einfluss der Analgetica auf die intracranielle 
Blutcirculation, Arch. Exper. Pharmak, u. Path., 1902, 48, .376. 

3. Sollman, T., and Pilcher, J. D.: The Action of Caffein on the Mammalian 
Circulation, J. Pharm. and Exper. Therap., 1911, 3, 19. 

4. Amsler, C., and Pick, E. P.: Pharmakologische Studien am isolierten Splanch- 
nikusgefiissebiet des Frosches, Arch. Exper. Path. u. Pharm., 1919, 85, 61. 

5. Hirschfelder, A. D.: Effects of Drugs upon the Vessels of the Pia Mater and 
the Retina, J. Pharm. and Exper. Ther.ap., 1915, 6, 597. 

6. Mej-er, H., and Gottlieb, R.: E.xperimcntal Pharmacologj^ .1. B! Lippincott 
Company, Philadelphia, 1926, pp. 297, 313. 

7. Sollman, T.: A Manual of Pharmacology, 2d cd., Philadelphia, W. B. 
Saunders Company, 1922, p. 247. 



YOTJMANS: CHANGES IN THE SKIN IN THYROTOXICOSIS 6S1 


S. MarrioG., W. M.: Tlie Use of Dinrciin (TheolM-oniiii Sodium Salicylate) 
in the Treatment of Hydrocephalus, Am. J. Dis. Cliild., 1924, 28, 479. 

9. Stevenson, L., Christensen, B., and Wortis, S. B.: Some Experiments m 
Intracranial Pressure in Man During Sleep, Am. J. Med. Sci., 1929, 178, 663. 

10. Weed, L. H.; Intracranial Pressure in Health and Disease, Baltimore, 
Williams & Wilkins Company, 1929, p. 32. 

11. Soliroeder, W.: Ueber die Wirkung des Coffeins als Diureticum, Arch. f. 
Exper. Path, and Pharm., 1887 , 24, 85. 

12. Von Sobieransld: Ueber die Coffein Diurese, Arch, f . Exper. Path, and Pharm., 

1895,36,144. . ^ , 

13. Weed, L. H., and McKibben, P. S.; Pressure Changes in the Cerebrospinal 
Follonung Intravenous Injections of Solutions of Various Concentrations, Am. J. 
Physiol., 1919, 48, 512. 

14. Binz, C.: Beitrag zur Kenntnis der Kafleebestandheile, Arch. f. Exper. Path, 
u. Pharm., 1878, 9, 31. 

15. Cushny, A. R. ; On the Pharmacology of the Respiratory Center, J. Pharm. 
and Exper. Therap., 1913, 4, 363. 

16. Means, J. H., Aub, J. C., and DuBois, E. F.; The Effect of Caffein on the 
Heat Production, Arch, Int. Med., 1917, 19, 832. 

17. Smith, R. G.: The Sequence of Events in the Excitation of the Respiratory 
Center by Caffein, J. Pharm. and Exper. Therapy., 1928, 33, 147. 

18. Dixon, W. E., and Halliburton, W. D.: The Secretion of the Cerebrospinal 
Fluid, J. Physiol., 1913, 47, 215. 


CHANGES IN THE SKIN IN THYEOTOXICOSIS. 

With a Brief Study of the Absorption Time op Intradermally 
Injected Salt Solution in Patients with Thyrotoxicosis. 

By John B. Youmans, M.D., 

ASSOCIATE PROFESSOR OP MEDICINE, NASHVILLE, TENN. 

(From the Department of Medicine, School of Medicine, Vanderbilt University,) 

The changes in the skin in thyrotoxicosis have received relatively 
little attention in comparison to the many studies which have been 
made of the other body changes. Brief descriptions of the disease 
often' make no reference to them and more complete descriptions 
mention only some of the more obvious changes. On the other 
hand, in the description uf myxedema, the other major thyroid 
disorder, considerable space is devoted to alterations in the char- 
acter of the skin. Yet the skin, as an organ, plays as important 
a role in the altered physiology of thyrotoxicosis as in that of 
myxedema, and the changes in it are equally as significant in respect 
to etiology and pathogenesis. Furthermore, they are of some prac- 
tical diagnostic importance in thyrotoxicosis as well as in mj^-edema. 
Tailure to emphasize the changes in the skin in thyrotoxicosis is 
undoubtedly due, in some measure, to the difficulties of studying 
them quantitatively, but tliese difficulties should not be permitted 
to obscure their importance. In this paper some of these changes 
will be described and their relation to the pathogenesis of the disease 
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will be discussed. The views expressed are based on observations, 
not necessarily original, made during a rather large clinical experi- 
ence with this disease. In addition, the results of some studies of 
the absorption time of intradermally injected salt solution in 
patients with thyrotoxicosis will be reported briefly. 

An analysis of the changes in the skin in thyrotoxicosis imme- 
diately suggests that the characteristics which distinguish it are 
of two sorts, depending on their origin. In the first group are those 
qualities which belong to the constitution of the individual who is 
peculiarly liable to develop thyrotoxicosis. These qualities have 
been described well by Warthin,i who has given the name “Graves’ 
constitution” to that group of constitutional characteristics which 
are so frequently seen in patients with thyrotoxicosis. While 
actual proof of a relation between a constitutional type and the 
development of this disease may be lacking, and while it is probable 
that not all forms of thyrotoxicosis are associated with a specific 
type of constitution, the evidence in favor of such a relationship 
in a large majority of the cases, particularly of the exophthalmic 
type, is very strong. 

To the second group belong those qualities which are the result 
of the disease itself. They may be roughly subdivided into those 
which are due simply to an increased metabolism, and those which 
are caused by other alterations in the normal physiology. To a 
certain extent the skin changes due to all these various causes are 
the same, and, in fact, some of the qualities inherent in the consti- 
tution of the individual may be considered prototjq)es of changes 
caused by the disease, the latter changes being merely an accentua- 
tion and exaggeration of latent, or subclinical qualities and char- 
acteristics. That this should be the case is not surprising, since 
several other clinical manifestations of the disease are essentially 
a similar exaggeration of latent, or minimal conditions. For 
example, the tachycardia and. nervousness, so characteristic of the 
disease, are, in part at least, merely an accentuation of a previous 
tendency to a rapid pulse and an unstable nervous system. 

Essentially the changes in the skin consist in an alteration in 
the texture, an increase in the moisture and temperature, changes 
in the amount and quality of the hair and abnormalities of pig- 
mentation. Of these, the changes in the texture of the skin and in 
the hair may be referred to the constitution as well as to the disease 
itself, while the increased moisture, and changes in the pigment 
are in the main caused by the latter. As stated above, both factors 
may, to some extent, influence all the changes. 

Texture. While difficult to describe, and even more difficult 
to determine quantitatively, the texture of the skin in thyrotoxicosis 
is strikingly characteristic. It is a smooth, silky, thin, close tex- 
tured and usually elastic skin, with a soft velvety feel. Often a 
distinct sheen is noted like that seen in the skin of the negro. The 
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increased elasticity or the lack of inelasticity is particularly striking 
in view of the loss of weight, often marked, which acconipanies 
the disease. In these patients there is an absence of wrinkling 
and a lack of flabbiness and atony which is characteristic. At the 
same time, due to the closeness with which the skin adheres to the 
underlying tissues and to a notable persistence of a considerable 
amount of subcutaneous tissue, the skin fails to show the usual 
evidence of loss of weight, thus differing greatly from the condition 
accompanying loss of weight due to such diseases as cancer. This 
type of close textured, smooth, firm, silky skin is present before the 
onset of the disease and is in part a constitutional characteristic, 
though these qualities are exaggerated by other causes as the dis- 
ease develops. They may be recognized before other signs of the 
disease become apparent. 

This type of skin, whether it occurs in an individual with a 
“Graves’ constitution” without thyrotoxicosis, or in association 
with the latter disease, is dependent on a certain minimal activity 
of the thyroid gland. Following thyroidectomy, the disappearance 
of these characteristics is in direct ratio to the amount of residual 
thyroid function. In those in whom an amount of tliyroid function 
equal to that present before the onset of tlie disease is preserved, 
the skin retains those characteristics which distinguish the skin of 
an individual with the “Graves’ constitution.” In those in whom 
there is a persistence of the abnormal thyroid activity the skin 
reflects this state, while in those in whom the operation has resulted 
in too great a loss of thyroid tissue the skin is distinctly changed in 
the opposite direction and comes to resemble that seen in myxedema. 

The characteristic texture of the skin, which is in part constitu- 
tional, is also partly due to an increased bloodflow through it, a 
result of the increase in the metabolic rate. With this increased 
bloodflow there is probably an improved nutrition and an increase 
in local metabolism causing a thinner, finer, smoother skin and a 
more rapid and complete shedding of the superficial layers. In 
turn this thinness aids the body to eliminate heat, favoring the 
transfer of heat from the blood, circulating in increased amounts 
through the skin, to the sourrounding atmosphere. 

This improvement in local nutrition has an important clinical 
significance. It serves to account for the rarity in thyrotoxicosis of 
decubital ulcers, which are uncommon in spite of a number of cir- 
cumstances favoring their occurrence, such as long periods of con- 
finement to bed, marked loss of weight and an increased moisture 
of the skin. It also explains in part the failure of the skin to exhibit 
evidence of the marked loss of weight. As will be shown later, this 
finding is not due to the presence of an occult edema. The sur- 
prisingly good preservation of the subcutaneous tissue is also 
probably due to the same increased blood flow and improved local 
nutrition. 
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Pigmentation. Changes in the pigment of the skin ha^•e, 
perhaps, been stressed more than the other features. Usually the 
change consists in a diffuse increase in the pigmentation, with a 
tendency to accentuation in such areas as the face, neck and fore- 
arms. It is apt to be greater on the exposed areas but is not neces- 
sarily confined to these regions. It resembles a light tan in most 
cases but is occasionally much more marked. In some cases an 
unequal distribution gives a distinct blotchy appearance. Occa- 
sionally areas of depigmentation (vitiligo) occur, as was pointed 
out by Parhon and Derevici in a recent article.- 

Increased pigmentation, in contrast to the altered texture, is 
probably not a constitutional characteristic, although a predisposi- 
tion to it may be. It depends on the action of the disease itself. 
It is of interest mainly in connection with other diseases in which 
increased pigmentation occurs, notably Addison’s disease. The 
similarity of the pigment changes in thyrotoxicosis and Addison’s 
disease is striking, the difference being mostly one of degree rather 
than of Idnd. In thyrotoxicosis, however, pigmentation of the 
mucous membranes does not occur and there is not ordinarily any 
particular increase in the intensity of the pigmentation about such 
areas as the nipples, axillie and genitals. Occasional cases with 
marked pigmentation, resembling in every way that seen in Addi- 
son’s disease, are encountered. Such a case was recently described 
by Etienne and Richard.^ While no attempt will be made here to 
discuss the significance of this similarity in pigmentation with 
respect to the possible relation between the thyroid and the adrenals 
in thyrotoxicosis, it is of interest in view of a considerable amount 
of other evidence which indicates a connection between these two 
glands in this disease.'' 

Changes in the Hair. The decrease in the amount of hair in 
thyrotoxicosis is a curious finding. It is said that the hair is abun- 
dant in persons with the “Graves constitution,” and with hyper- 
thyroidism.® According to Hsi Chun Chang® the feeding of small 
amounts of thyroid extract to normal rats caused an increased rate 
of growth and improved quality of the hair in some of the animals. 
Large amounts retarded hair growth, presumably by disturbing the 
nutrition. While it is possible that the hair of the scalp and other 
localized areas is more abundant than normal in persons with the 
“Graves’ constitution,” this is not true of the body in general which 
is relatively hairless or has only a small amount of fine, soft hair. 
Thyrotoxicosis is rarely seen in “hairy” individuals. With the 
development of the disease this hyiDotrichosis is increased and 
loss of hair even on the scalp is said by Sabouraud'^ to be very 
common. This loss of hair does not closely resemble that seen in 
mjo^edema (though loss of hair due to a coexisting myxedema may 
be seen in thyrotoxicosis), since it is not associated with any coarse- 
ness or dryness of the hair. In fact the hair seems to become finer 
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and softer. As the disease disappears there is a return to the 
previous condition. The writer lias observed a definite increase 
in the amount of hair on the legs and forearms withiii ,two weeks 
after symptoms had subsided following treatment with iodin or 
thjHoidectomy. 

The reason for the loss of hair in thyrotoxicosis is obscure. It 
is possible that the undernutrition accompanying the disease may 
be responsible, but the changes occur in patients who show no 
particular undernutrition and in Chang’s experiments® thyroid 
extract in ordinary doses increased the rate of hair growth in under- 
nourished animals in spite of a fimther loss of weight. It is well 
Imown that adequate thyroid function is necessary for the normal 
development of the hair and similar tissues in man and animals. 
Hjqiothyroid states are often accompanied by a decrease in the 
amount of hair and a change to a poorer quality. These facts 
suggest that the loss of hair in thyrotoxicosis is due to a hypothy- 
roidism. Such an explanation seems out of harmony with the other 
changes in the disease, including the other changes in the skin, all 
of which suggest the existence of a hjqierfunction of the thyroid. 
It is probable, however, that the thyroid possesses functions other 
than those concerned with tlie regulation of the metabolic rate,® 
and it seems possible that one of these other functions is specifically 
concerned with the growth and development of the hair and similar 
structures. Whether these separate functions of the thjrroid are 
dependent on the secretion of more than one product by the gland 
is questionable. If there are more than one secretion it is entirely 
possible that in thyrotoxicosis there is a relative hypothyroidism 
as far as its influence on the hair is concerned, and the not uncommon 
occurrence of other signs of hypothyroidism (myxedema) in the 
presence of active thyrotoxicosis might be explained on a similar 
basis. The difference in the quality of the hair in thyrotoxicosis 
and in myxedema may well be explained by the secondary effect of 
different levels of metabolism in the two diseases. 

Another possible explanation for these changes in the hair would 
he the elaboration of an abnormal secretion by the thyroid gland 
in thjuotoxicosis which is incapable of its usual action with respect 
to certain functions, while producing excessive effects with respect 
to others. Treatment in such cases (with iodin?), by restoring the 
normal character of the secretion might permit a restoration of those 
neglected activities. However, this explanation, while in accord 
with present day conceptions of a single effective product of the 
thyroid (thjuoxin),® will not serve to explain similar changes in 
mjxedema, in which a qualitative change in the thyroid secretion 
has never been suspected. 

Teah’erature. The temperature of the skin in thyrotoxicosis 
is distinctly elevated above the normal in contrast to the subnormal 
temperature in myxedema. The increase is roughly proportional 



686 YOUMANS: CHANGES IN THE SKIN IN THYROTOXICOSIS 

to the increase in the metabolic rate and occurs in the absence of 
fever. It is important to note that this increased temperature 
occurs under environmental conditions which tend to cause a cool 
skin in the normal individual. Thus, in normal persons, the skin 
under the cover of bedding is warm but the exposed skin is often 
cool. In thyrotoxic patients the skin of the exposed areas is usually 
warm as well as that covered by the bedclothes. A difference in 
the temperatures of the two areas is maintained, however, and the 
skin of the patient with thyrotoxicosis is warmer when covered 
than when exposed. 

The increased temperature of the skin is the result of the great 
increase in bloodflow through it in response to the increase in 
metabolic rate, plus the changes in the texture of the skin. Funda- 
mentally it is an expression of the urgent need of the body to rid 
itself of heat, a situation exactly the opposite of that in myxedema 
in which the main effort is to conserve heat. It explains the patients 
tolerance of low environmental temperatures, and conversely, his 
discomfort when it is hot. It is simply an exaggeration of heat 
elimination, without any changes in the normal mechanism. 

Moisture. With the increased temperature of the skin there is 
an increase in its moisture. Clinically this gives the combination 
of a warm, moist skin which is so characteristic. In other conditions 
the skin may be unusually warm but is then most often unusually 
dry; when it is unusually moist it is generally cooler than normal. 
The various functional nervous conditions, which in other ways 
often resemble mild thyrotoxicosis, are a common cause of a cold 
clammy skin in certain regions, a finding in decided contrast to the 
warm moist skin of a patient with the latter condition. In thyro- 
toxicosis the increased moisture is not limited to special areas, such 
as the hands and feet, as is the case in the neuroses. The factor 
of exposure mentioned above is important in this connection and 
while the hands of a patient with nervous disease are often warm 
and moist while covered, they become cooler than normal when 
exposed. In thyrotoxicosis the exposed hands are generally warm 
as well as moist. Although the entire skin is more moist in thyro- 
toxicosis, the normal tendency for the moisture to be greater in 
certain areas persists. Visible perspiration is common and occurs 
at a lower temperature threshold than normal. 

The increased moisture of the skin is, in the first place, a part 
of the mechanism for the increased elimination of heat, and, in the 
second, a result of a disturbed nervous system. Although both 
causes combine to produce an increased perspiration, they have 
an entirely unrelated significance. The perspiration due to dis- 
turbances in the nervous system has nothing to do with the increased 
metabolism, is purelj’- a nervous phenomenon and occurs in the 
stage of thyrotoxicosis before there is an increased metabolism. 
It is usually a visible perspiration and, as shown by Kuno,® is 



YOUMANS: CHANGES IN THE SKIN IN THYROTOXICOSIS 687 

principally confined to certain areas such as the palms and soles. 
Increased perspiration due to the elevated metabolism, is an exag- 
geration of the normal insensible perspiration, a meehanism for the 
loss of body heat. According to Heide^o and others it consists not 
alone of the secretion of the sweat glands but is in part an actual 
transudation of water tlirough the cells of the skin itself. Benedict” 
has shown that the rate of loss of this insensible perspiration is 
directly proportional to the metabolic rate and has utilized the loss 
in body weight, caused by this perspiration, to measure the rate 
of metabolism. Under certain conditions, such as high environ- 
mental temperatures the invisible perspiration becomes visible 
and is then no longer a true measure of the metabolic rate. 

Intradermal Salt Solution Absorption Time. The increased elimina- 
tion of water through the skin,i‘> in the body’s effort to meet increased 
heat production with increased heat loss, suggested that the cells 
of the skin might have less affinity for water than normal. A number 
of patients with thyrotoxicosis were therefore tested by means of 
the intradermal salt solution absorption test of McClure and 
Aldrich .^2 Unfortunatelj'’, the test is subject to certain drawbacks 
which may interfere with the accuracy of the results. Among 
others, the determination of the end point is difficult and is subject 
to considerable variation even when all the tests are made by a 
single examiner. This difficulty is relatively less important when 
the disappearance time is shortened, because of a rather sharp and 
constant lower limit in normal subjects and a fairly marked differ- 
ence in the absorption time between normals and edematous or pre- 
edematous subjects. It becomes much more important when one 
attempts to detect an increase in the absorption time because of the 
marked individual variation in the upper limit in normal persons. 

Twelve patients with thyrotoxicosis of varying severity were 
selected. The test was performed according to the technique of 
McClure and Aldrich. In order to avoid, as far as possible, error, 
in interpreting the end point, all the tests were made by the same 
examiner. All tests were made on the forearm in order to escape 
the influence of any possible circulatory changes in the lower 
extremities. In none of the patients was there any evidence of 
congestive heart failure at the time of the tests and in only 1 instance 
had there been, at any time, evidence of heart failure or other con- 
ditions which might have influenced the results. As a control, the 
test was performed in 10 persons who were considered normal with 
respect to conditions which might influence the test. Five of the 
normal subjects were white and 5 were colored. 

Among the normal subjects the wide variation in the upper limit 
of absorption time, referred to above, was found. The absorption 
time ranged from sixty-four to one hundred and thirty-eight minutes 
with an average of eighty-seven and five-tenths minutes. Some 
dificrence in the absorption time in the white and negro control 
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subjects was observed, the average in the former being seventy-six 
minutes and in the latter ninety-eight minutes, while the maximum 
absorption time (one hundred and thirty-eight minutes) for the 
normal group occurred in a negro. The longer absorption time in 
the negroes is responsible for the rather high average in the control 
series. This difference between white and colored subjects agrees 
with the results of Lash,^^ who found a longer absorption time in 
colored women with normal pregnancies than in similar white 
subjects. The findings of Feldman^^ also suggest a similar difi^erence 
in the two races. The series reported here is, of course, too small to 
warrant any definite conclusions in respect to this possible differ- 
ence. Lash has attributed it to the existence of a thicker skin in the 
negro. This explanation cannot be accepted by the writer in view 
of his observations on the thickness of the negro’s s kin .* 

In the 12 patients with thyrotoxicosis the absorption time during 
the active stage of the disease ranged from seventy-one to one 
hundred and fifty-five minutes, with an average of one hundred 
minutes. Seven of the patients were white, with an average absorp- 
tion time of one hundred and six minutes; the 5 colored patients 
gave an average of ninety-one minutes. It should be noted that 
among the patients the average absorption time in the white sub- 
jects was higher than that of the negroes, and the average time for 
the latter was less than the average for the negro controls, due to 
the inclusion of 2 patients with a relatively short absorption time. 
The groups are too small, however, to justify conclusions from 
averages. More significant are the 5 instances in which the absorp- 
tion time was measured before and after the basal metabolic rate 
had returned to normal limits and the symptoms of the disease 
had subsided following the administration of iodin or after thyroid- 
ectomy. In all of these patients there was a distinct lowering of 
the absorption time to normal following the favorable response to 
these therapeutic measures. In these 5 patients the average absorp- 
tion time before treatment was one hundred and one minutes and 
after the operation the average time was sixty-two minutes. (See 
table.) 

These findings are exactly the opposite of those reported by 
Mora,“ who found a shortened absorption time during the active 
stage of the disease and a lengthening of the time to normal folloAV- 
ing operation. No adequate explanation can be offered at present 
for the difference in these results and those of Mora. The small 

* The -syriter’s clinical observations have led him to the belief that the sldn of the 
negro, while subject to marked individual variations due to a variety of factors (as is 
true of white persons), is thinner than that of the latter. A careful search of the 
literature has failed to yield any worth while evidence bearing on this question. The 
statement of Unna in Ziemssen's Handbook (quoted by Lash, see reference 13) is 
vague and apparently refers to the skin of certain areas which are not representative 
of the skin as a whole. It should be stated that the writer’s observations have been 
confined to negroes of the United States and in them enydronmontal factors and 
admixture of races may have resulted in a modification of this characteristic. 



youmans: changes in the skin in thyrotoxicosis 689 

scries and tlic technical difficulties of the test, as well as our lack 
of larowledge of the mechanism by Avhich the fluid is absorbed, 
preclude any dogmatic conclusions. That there exists a disturbance 
in the absorption time of intradermally injected salt solution in 
thyrotoxicosis seems clear and it is possible that a variety of factors 
may effect the results in individual cases. _ It is interesting however, 
to compare the results reported here with those of Thompson.^ 
The latter found in myxedema an increased absorption time which 
was considerably shortened by the administration of thyroid extract. 
In view of this the present study again offers evidence suggesting 
a relative insufficiency of a possible separate function of the thyroid 
occurring simultaneously with a hyperactivity of the other functions. 

Absobption Timk op Intradermally Injected Salt Solution in Patients 
■WITH Thyrotoxicosis Before and After Treatment. 

Time in minutes. 

Before. After, 

94 60 

134 71 

90 66 

106 67 

S5 60 


Patients, 
F. S. . 
D. J. 
I. W. 
M. G. 
B. J. . 


Discussion. It is of considerable interest to compare the skin 
of patients with thyrotoxicosis to the skin of races which have been 
subjected to various climatic conditions. The skin of the white 
person with thyrotoxicosis resembles in its physical characteristics, 
and presumably in its physiology, the skin of the negro. It becomes 
thinner, softer, finer, more pliable and silky or velvety. It is warmer 
and more moist. There is frequently an increased pigmentation. 
A peculiar sheen is often present, similar to that commonly seen in 
the skin of negroes in good condition. The skin tends to be rela- 
tively hau’Iess in certain areas such as tlie chest, legs and arms. 
In the negro with thyrotoxicosis the characteristics already present 
become intensified. Thus we find a disease producing anatomic 
and physiologic changes similar to those occurring in races which 
have been exposed to certain environmental conditions. The sig- 
nificance of variations in the types of skin in respect to environ- 
mental factors of temperature, sunlight, and moisture, and their 
relation to energy expenditure has been discussed recently by 
Fleure.” It is suggested here that in thyrotoxicosis the disease has 
called forth changes similar to those caused by environmental 
factors, because both make similar anatomic and physiologic 
demands on the skin as an organ. In thyrotoxicosis it is necessary 
to eliminate a large amount of heat. This is accomplished, in part 
by the evaporation of a large amount of water through the skin as 
Well as by a direct loss through radiation and convection, both 
made possible by an enormous increase in local bloodflow and by 
changes in the texture of the skin. In the black races facilities for 
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the easier emission of heat, made necessary hy environmental 
conditions, are provided for by similar changes. In the latter, how- 
ever, the environmental conditions have called forth also pigmenta- 
tion. It is interesting to speculate whether in th^wotoxicosis, 
similar physiologic changes, in the absence of environmental 
factors, are responsible for a similar, if less marked, pigmentation. 
Such a possibility does not exclude an abnormal function of the 
adrenals as an important factor in the etiology and pathogenesis 
of the disease. It is possible that both are concerned with the pig- 
mentation in thyrotoxicosis. 

The analogj^ which has been drawn between the changes in the 
skin resulting from disease and from the effects of environment 
may be incorrect as far as the thiclcness of the skin is concerned. 
Davenport*® believes that with increased pigmentation there is an 
increase in the thiclmess of the skin, and under conditions of environ- 
ment otherwise tending to cause a thin skin, the development of a 
protective pigmentation may be associated with an increase in its 
thickness. 

In myxedema changes occur in the skin of a nature nearly oppo- 
site those in thjTotoxicosis, with the result that in myxedema the 
skin resembles that seen under climatic conditions of environment 
directly opposite to those referred to above. Only with respect 
to the loss of hair, common to both conditions, does this opposite- 
ness fail, again suggesting that the thyroid gland has a function 
concerned with the growth and development of the hair, separate 
and distinct from its other functions. 

Reference has already been made to the importance of these 
changes in the skin as an aid in the diagnosis of thyrotoxicosis. It 
is not meant that such changes are necessarily of great diagnostic 
importance or that they should supplant other and more dependable 
evidence. Rather they should serve to direct attention to the pos- 
.sible existence of a thjTotoxic state and the need for further and 
more conelusive studies. In this Avay they will be of particular 
importance in mild cases, in cases of thyrotoxicosis masked as 
heart disease, and especially in cases of the disease seen in a period 
of remission caused bj^ the unknown administration of iodin, a 
common occurrence since the recent reintroduction of iodin in 
treatment. Under these conditions they become of special value 
because of the ease with which they can be detected, as the following 
very brief abstract will show. 

Case Abstract. — A. Y., aged fortj^-three years, male, entered the hospital 
with severe nausea and' vomiting, diffuse abdominal pain, diarrhea, slight 
fever and tacly^cardia. A satisfactor3>- history could not be obtained because 
of the patients unfamiliarity with English and the severity of his illness. 
The examination revealed none of the principal signs of thjuotoxicosis 
except tachycardia. The skin was smooth, soft, fine, warm and moist, and 
slightR pigmented. It gave little evidence of loss of weight although the 
loss had been considerate. The increased moisture of the skin was par- 
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ticularlv noteworthy in Anew of the vomiting, diarrhea and fevei. The 
findings in the skin were so characteristic that they suggested strongly the 
Dossibility of thyrotoxicosis vdth a gastrointestinal crisis. Further study 
showed a markedly elevated metabolism which dropped to normal following 
the aduiinistration of iodin, accompanied by a disappearance of all the 
symptoms. Subsequent operation was successful. 

Several similar cases and the experience of many mild or partially 
treated cases of thyrotoxicosis have served to emphasize the value 
of these changes in the skin as a clue and guide to the diagnosis of 
this condition. 

Summary. Certain characteristic changes occurring in the skin 
in thyrotoxicosis are described, and their diagnostic value illus- 
trated. Their relation to the factors of constitution and physiologic 
changes accompanying the disease is discussed. A similarity 
between the character of the skin in this disease and in races exposed 
to certain climatic conditions is suggested. 

The results of a study of the absorption time of intradermally 
injected salt solution in patients with thyrotoxicosis are reported. 
In untreated cases a longer average absorption time was found 
than in the normal controls. After operation or treatment ivith 
iodin the absorption time returned to within normal limits. In a 
small series of “normal” subjects, the average absorption time was 
longer in the negro than in the white. 
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ACTINOMYCOSIS STARTING AS APPENDICITIS WITH 
EXTENSIVE VISCERAL INVOLVEMENT. 

With a Report of Two Cases. 

By George M. Robson, M.D., 

INSTBUCTOR IN PATHOLOGY, SCHOOL OF MEDICINE HNIVEBSITY OF PENNSYLVANIA, 

PHILADELPHIA, PA. 


(From the McManes Laboratory of Pathology of the University of Pennsylvania.) 


Although actinomycosis is regarded as a relatively unusual 
disease, its constant appearance in practically all parts of this 
country and the difficulty of diagnosis in many instances make it 
important that cases should be brought to the attention of the medi- 
cal profession. In 1923 Sanford' and in 1925 Sanford and Voelker= 
compiled statistics on the distribution in the United States, collect- 
ing a total of 678 cases, more than half of which had not previously 
been published. Since Sanford’s statistical rewew many additional 
cases have been reported from various parts of this country. 

The 2 cases about to be reported present several interesting feat- 
ures: (1) Their almost identical histories; (2) the extremely exten- 
sive visceral involvements; and (3) that the diagnosis was not made 
in either case during life. 

Case Reports. Case I. — R. B., a white male, aged seventeen years, was 
admitted to the University Hospital on December 30, 1926, complaining 
of cough and loss of weight. About three years before this he had suffered 
from an attack of abdominal pain, with loss of appetite which had lasted 
about tlrree weeks. A year later similar sjunptoms developed, leading to 
a diagnosis of appendicitis. An appendectomy was performed in March, 
1926, in another hospital, and at that time a diagnosis of subacute recurrent 
appendicitis was made from sections of the appendix. The incision never 
completely healed, a small persistently discharging sinus developing. 

No improvement followed the operation, and a few weeks later a severe 
cough -with a profuse, often blood-streaked exiiectoration appeared. His 
temperature was elevated, especially in thelevenings, and night sweats 
were of frequent occurrence. There was an almost constant dull ache in 
the epigastrium with intermittent sharp pains radiating to the right lower 
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quadrant. These sjouptoms persisted throughout the remainder of the 
year during which time the patient lost 40 pounds. On December 27, 
three days before admission to the hospital, the patient had a commlsive 
seizure rvith loss of consciousness, which lasted for about one hour. 

Plnjdcal Examination. On adnussion the patient was found to be 
greatly emaciated. There was an unhealed scar from the previous appen- 
dectomy with a small, slightly discharging sinus surrounded by an area 
of indurated tissue. The liver was enlarged and tender. The lungs 
showed involvement of both bases, especially of the right. There were 
distant konchial breathing, numerous rales, an impaired percussion note 
and marked restriction of the diaphragmatic movements. 

The course in the hospital was progressively downward. The patient 
became drowsy, rigidity of the neck appeared and by January 24 there w^s 
a complete right-sided hemiplegia. The patient lapsed into coma, and died 
on February 10, 1927. 

During the patient’s stay in the hospital the temperature ranged from 
98 to 101°. The laboratory findings were as follows; 

Blood count; Red blood cells, 4,070,000; white blood cells, 15,200 to 
26,200; neutrophils, 67 to 93 per cent. Blood Wassermann test was 
questionabk positive. 

Sputum; (1) No acid-fast organism on many examinations; (2) pyogenic 
cocci; (3) no streptothrix or fungi (three examinations). 

Discharge from abdominal sinus showed pyogenic cocci; no streptothrix or 
fungi. 

Spinal fluid; Pressure, 9 mm. Hg.; cells, 176 (96 per 'cent neutrophils); 
no acid-fast organisms. 

Thorapic Roentgen ray examination was reported to show “diffuse tuber- 
culosis” throughout both lungs. 

The diagnosis clinically favored was that of pulmonary tuberculosis with 
tuberculous meningitis, in spite of the inabihty^ to find tubercle bacilli. 
However, the history of appendicitis and the presence of the abdominal 
sinus suggested a suppurative pulmonary process with a pyogenic brain 
abscess and meningitis. 

Autopsy Findings. There was a scar of an old surgical incision in the 
abdomen at McBurney’s point. Part of tins was covered by a soft, dirty, 
reddish crust. From it sinuses communicate with a group of small, well- 
encapsulated subperitoneal abscesses, ranging from 2 to 8 mm. in diameter, 
and containing a thick, yellow-brown pus. The.cecum was firmly adherent 
to tliis area. The general peritonemn was smooth and the peritoneal 
ca\dty free from fluid. 

Both lungs were firmly adherent to the diaphragm. Many nodules 
could be felt throughout each. Section of the lungs revealed many abscesses, 
ranging from a few millimeters up to 3 cm. in diameter. The larger cavi- 
ties were located in the basal lobes. They had firm, rather smooth, fibrous 
walls, and contained yellow pus, sometimes mixed with blood. In several 
of the caxdties distinct connections with bronchi could be traced. The 
pulmonar}^ tissue was congested, and contained, in addition to the abscesses 
a number of small, indefinitely outlined areas of grayish consolidation. 

ihe spleen weighed 350 gm. It was soft in consistency and contained a 
number of well-circumscribed abscesses, varjdng from 2 to 3 cm. in diameter 
Allof these were superficial, having the location usual for infarcts. 

ihe kidneys were swollen and soft. Each contained several cortical 
abbesses, averaging 2 cm. in diameter. 

The right lobe of the liver was adherent to the diaphragm, and under 
tins area there was a large abscess, S cm. in diameter, surrounded bv 
several smaller pockets. 

The brain showed in the left cerebral hemisphere a huge abscess con- 
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containing approximately 300 cc. of thick pus. In the posterior part of 
the right parietal lobe there was a minute superficial abscess. 

Histology. Sections from the abscesses which occurred in the lungs, 
liver, spleen, kidneys and brain all showed a similar process: one of subacute 
suppuration. The central portion of the lesions consisted of degenerated 
poljnnorphonuclear leukoc 3 'tes. The margins of the abscess showed mono- 
nuclear infiltration with jmung fibrous connective tissue and capillaries. 
In all sections numerous tj^iical raj" fungi were observed. In the lungs 
these were seen Ijdng in bronchi. The lungs also showed areas of broncho- 
pneumonia. 

Case II. — A. J. C., a white male, aged twenty-five j^ears , was admitted 
to the University Hospital on February 29, 1928, complaining of cough, 
loss of weight and night sweats. He had been well until Januarj", 1927, 
when he had an operation for acute appendicitis. A ruptured appendix 
with peritonitis was found. He was discharged at the end of five weeks 
with his wound healed. He continued in fairlj" good health until September, 
1927, when he began to have pain in the right lumbar and then right epi- 
gastric regions. A few daj"s after the onset of this pain he developed a 
nonproducttye cough. The pain and cough increased in severity and 
the patient began to lose weight. A Roentgen raj" of the chest at this time 
revealed nothing. On October 31 a second abdominal operation was per- 
formed. He was found to have extensive adhesions, which were freed. 

However, no improvement followed this operation. He continued to 
lose weight (20 pounds) and the cou^h became productive of a thin, frothy 
fluid. A light yellowish color of his skin also developed, which never 
cleared up. Drenching night sweats became a common occurrence. During 
this period a persistentlj" discharging sinus developed in the scar of the 
second operation. 

Physical Examination. On admission to the University Hospital 
(February 29, 1928) the patient was much emaciated. The bases of both 
lungs showed impaired percussion note, distant bronchial breathing and 
coarse rales. The abdomen revealed a draining sinus in the center of an 
upper right rectus incision. This sinus had a serosanguinous discharge, 
and on probing was found to run up toward the liver for a distance of 12 
to 15 cm. 

The patient remained in the hospital until April 15, 1928, during which 
time there were no important changes in his sjnnptoms. His temperature 
usuallj" ranged from 98° to 102°. The results of laboratory findings were: 
Blood count: Red blood cells, 4,000,000 to 3,480,000; white blood cells, 
20,200 to 36,000; neutrophils, 87 to 91 per cent. The blood Wassermann 
was negative. 

Sputum: (1) No acid-fast organisms; (2) pyogenic cocci; (3) no strep- 
tothrix or fungi. 

Discharge from the abdominal sinus showed pj^ogenic cocci; no fungi. 

Thoracic Roentgen ray: Februarj" 29, 1928: “There is an infiltration 
of both lungs with multiple nodules throughout, some of them being quite 
large. The interlobar pleura between the lower and middle right lobes is 
thickened. The identity of the lesion is uncertain, the appearance is not 
unlike the lesions of actinomycosis, blastomycosis or coccidioidal granuloma. 
The appearance in the lungs might be due to multiple embolic abscesses. 
A metastatic malignancy is not ruled out.” 

Study of an earlier thoracic Roentgen raj" taken before the patient 
entered the University Hospital showed that the lungs had been clety in 
October, 1927, and the presence of similar, Imt smaller nodules and infil- 
tration in January, 1928. 

Tlic nodular areas for sometime steadily increased in size, the Roentgen 
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ray staff favoring a diagnosis of metastatic tumor, but a later regression and 
improvement was considered by them to rule out this diagnosis. 

Course. On April 15, 1928, the patient was discharged from the hospital. 
The diagnosis was still in doubt, although the consensus of opinion favored 
liver abscess (pylephlebitic) with multiple pulmonary abscesses. 

The patient returned to his home in New Jersey. His symptoms remained 
generally the same, but his condition became steadily worse, death occur- 
ring in August, 1928. Dr. F. H. Leavitt, who had referred the patient to 
the University Hospital, secured and performed the autopsy, and kindly 
sent the lungs, liver and right kidney to this laboratory for study. 

Autopsy. The abdomen showed a sinus opening in about the center of the 
old right rectus scar. This passed up to the liver, and pressure on the liver 
caused a copious discharge of pus from the sinus. The whole right half 
of the abdomen was the site of very extensive and dense fibrous adhesions. 
The left half was free from adhesions.^ 

The liver was densely bound to the diaphragm and to the anterior abdomi- 
nal wall. The lower portion of the anterior surface of the right lobe and the 
under surface of the same lobe were covered by especially dense scar tissue, 
through which the sinus lead into a fluctuating mass in the right lobe. On 
section this was found to be a large abscess 8 cm. in diameter surrounded 
by several smaller ones. The central portion of the abscesses contained 
a thick, rather curdy, yellowish pus, while their outer portions showed a 
honej'-combed appearance formed by interlacing strands of fibrous tissue, 
full of pockets containing a similar type of pus. The gall bladder was 
practically obliterated because of its involvement in the dense fibrosis 
around the entrance of the sinus. The renal capsule over the upper pole 
of the right kidney was also greatly thickened. 

Both htngs were extensively bound to the chest wall and diaphragm 
by fibrous adhesions and were almost completely solid throughout. Oh 
section they were found to be riddled with innumerable small abscesses, 
from 2 to 3 cm. in diameter. These contained yellow, curdy pus. The 
intervening lung tissue was ever 3 rwhere, almost completely consolidated 
ivith a dry, grayish cut surface. The bronchi contained purulent material 
similar to that seen in the small abscesses. 

Histologic Examination. Sections from the lungs and liver showed 
abscess cavities filled with degenerated leukocytes and surrounded by 
fibrous connective-tissue proliferation and mononuclear cell infiltration. 
In the lung, between the abscess, an extensive organizing pneumonia was 
present. Both in the lung and liver the abscesses were found to contain 
typical ray fungi. 

Discussion. In both of these cases the first episodes ivere recurring 
attacks of appendicitis. Pollowdng operation, each patient devel- 
oped a chronic sinus. The appendix in the first case shoAved a sub- 
siding recurrent appendicitis. In this case the section and the 
paraffin block of tissue were secured from the hospital at which 
the operation wms performed.* A careful study of numerous sec- 
tions from this material failed to reveal any fungi in the appendix. 
In the second case the appendix was diagnosed at operation as 
showing acute gangrenous appendicitis wdth perforation. No 
sections were made from it. Folloiving their appendectomies both 
patients developed upper abdominal symptoms, due undoubtedly 
to tlie actinomycotic abscesses of their livers. These disturbances 
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were followed very closely by the appearance of inilinonary symp- 
toms with cough, expectoration, fever, loss of weight and night 
sweats— symptoms clinically identical with those of pulmonary 
tuberculosis. In the second case dissemination stopped at this 
point, but in the first case symptoms of brain abscess and menin- 
gitis appeared. From the histories it seems that the infection 
originated in the appendiceal region. In the case in which the 
appendix was studied this could not be confirmed. However, the 
involvement of the livers strongly suggests that the infection was 
enteric in origin and that it reached the livers through the portal 
veins. Obviously the extensions from the liver to the lungs was 
through the blood stream. In the first case a general dissemination 
tlxrough the blood stream occurred with further lesions of embolic 
origin in the brain, spleen and kidneys. In both cases the wide- 
spread involvement is of interest, the first case especially illustrating 
the possibility of a generalized actinomycosis occurring by blood 
stream metastases. 

The failure to make the correct diagnosis in these 2 cases rests 
largely on the failure to find the raj'' fungi in the sputum and in the 
discharges from the sinuses. Tuberculosis was practically ruled 
out bj' the distribution of the pulmonary lesion and especially by 
the failure to find tubercule bacilli after a thorough search, including 
guinea-pig inoculation, in the face of extremely active and progres- 
sive lesions. It was evident that the patients were suffering from 
diffuse chronic pulmonary suppuration of a type that should lead 
one to suspect a mycotic infection. Material from both patients 
was examined repeatedly with this in mind both by smear and 
culture. However, the examinations for fungi were hardly as 
extensive as one’s usual search for tubercle bacilli in a suspected 
case of tuberculosis. In fact in these cases 10 attempts to find acid- 
fast organisms were made to every one search for fungi. It seems 
probable that more persistence would have been rewarded, for it 
is inconceivable that no organisms were discharged in the sputum. 
In both cases the sections from the lungs showed actinomycotic 
bodies in the bronchi. 

Summary. Two cases of actinomj'cosis of the liver and lungs 
are reported. Both followed operations for appendicitis, each 
developing a discharging abdominal sinus, upper abdominal symp- 
toms, and severe pulmonary suppuration. In one case there was a 
generalized blood-stream dissemination with additional lesions in 
the brain, spleen and kidneys. The diagnoses were not made dur- 
ing life, principally because the ray fungi were not found in the 
discharges. 

BIBLIOGRAPHY. 

1. Sanford, A. H.; Distribution of Actinomycosis in the United States, .1. Am, 
Med. Assn., 1923, 81, 055. 

2. Sanford, A. H., and Voelkcr, M.: Actinomycosis in the United States, Arcli. 
Surg., 1925, 11, S09. 



HIGGINS, lemon: ABSORPTION FROM PLEURAL CAVITY OF DOGS 697 


ABSORPTION FROM THE PLEURAL CAVITY OF DOGS.* 

I. THE Cytologic Aspect. 

By George M. Higgins, B.S., M.A., Ph.D., 

ASSOCIATE IN DIVISION OF EXPEHIMENTAI. SURGERY AND PATHOLOGY, AND ASSISTANT 
PROFESSOR OF EXPERIMENTAL BIOLOGY, THE MAY'O FOUNDATION FOR MEDICAL 
EDUCATION AND RESEARCH, GRADUATE SCHOOL, UNIVERSITY OF MINNESOTA, 
ROCHESTER, IHNNESOTA, 

AND 

Willis S. Lemon, M.B. (Tor.), 

HEAD OF SECTION IN DIVISION OF MEDICINE, THE MAYO CLINIC; ASSOCIATE PROFESSOR 

OF medicine, the mayo foundation for medical education and research, 

GRADUATE SCHOOL, UNIVERSITY OF MINNESOTA, ROCHESTER, MINN. 

Metastasis of malignant growths or spread of infections from 
one region to another is correlated with vascular or lymphatic 
drainage, and until full and complete data are available concerning 
continuity between organs more or less remote, explanations for 
the distribution of infections and for dissemination of malignant 
tumors and their control will be lacking. 

For the last few years we have been interested in the organic 
continuity between the abdominal and the thoracic cavities. The 
marked incidence of pulmonary complications following operations 
on the upper abdominal segment first led us to inquire into the 
drainage from the peritoneal cavity to the pleural space. These 
observations led us in turn to a study of the part played by the 
diaphragm in absorption from the peritoneum, its eflBcacy as an 
absorptive mechanism in health and disease, and the relation 
between its lymphatic system and that of the lung. Lymphatic 
drainage through the omentum to the thorax was delineated. 

Since extensive pleural exudates abound in the pleural space 
following lesions of one sort. or another, we wished to know (1) 
whether cells comprising such exudates could enter the posterior 
lymph draining system or the diaphragmatic and parietal pleura 
and reach the perirenal nodes, or the splenic and suprarenal regions; 
(2) whether the pulmonary parenchyma and the visceral pleura 
participated in the removal of such exudates, and (3) the part 
played by the pleural mesenteries in absorptipn. Accordingly, 
during the autumn, winter and spring of 1929-1930 we carried on a 
series of studies on absorption from the pleural space, comparable 
in a measure to those hitherto reported concerning the peritoneum. 

Method. We employed in this study of the pleura the finely 
divided particulate graphite which we found so satisfactory an 
injection medium in our studies on peritoneal absoi-ption. Only 
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healthy dogs were used for this study. Injections were made 
directly into the right pleural space, usually through the ninth inter- 
space, avoiding the pulmonary parenchyma. Ordinarily, from 5 to 
15 cc. of the graphite was introduced, depending on the size of the 
dog employed. Following the injection, careful dissections were 
made of the body of each animal, at intervals ranging in extent 
from one hour to four months. Smears and cell counts were made 
of the exudates in the course of the earlier periods of experiments, or 
until such exudates were absorbed; sections of the pulmonary 
parenchyma, mediastinum, pulmonary ligament, parietal and vis- 
ceral pleuras, and related lymph nodes were fixed and stained with 
hematoxjdin and eosin, Mallory’s connective tissue stain, and van 
Gieson’s stain. The results of our experimental observations will be 
presented in two articles. The routes of drainage from the thorax, 
the lymphatic channels, and the lymph nodes involved will be con- 
sidered later. This report will be restricted to the cytologic response 
to the presence of foreign granules within the thorax. 

Observations. This preparation of graphite, like various other 
materials, when injected into the pleural space, acts as an irritant. 
The organism immediately responds to the foreign body by produc- 
ing a pleural effusion that is rich in cells, and is comparable to 
exudates which develop within the peritoneum. MTen 15 cc. of the 
preparation are introduced into the right thoracic cavity of a dog 
that weighs from 8 to 10 kg., from 50 to 75 cc. of a black, serous 
exudate may be recovered within the first hour. Since the medias- 
tinum forms an incomplete partition between the two pleural 
spaces the effusion is distributed more or less equally within them. 
As in other early exudates, the polymorphonuclear leukocytes are 
by far the most abundant of the cells in the pleural space; they 
constitute about 87 per cent of all cells present. Small and large 
lymphocytes represent from 10 to 12 per cent of the total, whereas 
blood monocytes ordinarily constitute less than 1 per cent. The 
neutrophils and the monocytes are both phagocjffic, and within the 
first hour considerable graphite has been engulfed by them. The 
lymphocytes of the early exudates appear to play no part in the 
removal of these foreign particles. A few eosinophils, as well as a 
large number of erythrocytes, are encountered in the exudate. 

^Yithin one hour following an injection, the organs within the 
pleural space indicated marked differentiation in their absorptive 
reaetion to the graphite. The entire mediastinum and the pulmon- 
ary ligament, reaching from the lung to the diaphragm, were super- 
ficially blackened, whereas the pericardial and diaphragmatic 
pleura, and the parietal and visceral pleura, were relatively free of 
the pigment. The graphite, which was only slightly adherent to 
the latter structures, could readily be removed, whereas that 
attached to the mediastinum was held to it firmly as in a coagulum, 
so that it could not be removed. Thus it was clear, so early in our 
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experiment, that the pulmonary ligament and the mediastinum 
were the more effective vehicles in the fixation and the removal of 
these foreign bodies. In this respect the mediastinum may be said 
to be the analogue, in the thorax, of the omentum within the peri- 
toneum. 

Three hours after the injection into the thorax, the character of 
the exudate was essentially unchanged. Likewise, the quantity 
of the effusion was essentially comparable to that one hour after 
injection. Polymorphonuclear neutrophils containing much graphite 
predominated; and yet many blood monocytes, which also con- 
tained some black pigment, abounded. The large mononuclear 
cell, known in the literature by various terms, and throughout this 
paper referred to as the clasmatocyte, was not identified in these 
early exudates. Both lungs, although bathed in the serous exudate 
containing the suspension of pigment, were free of graphite, and it 
was clearly manifest that the visceral pleura was not an effective 
absorbing mechanism. In many places, especially over the anterior 
mediastinum, there were large masses of accumulated exudate, 
hanging as black festoons from the lamella. In other places, the 
graphite was distributed more or less evenly over the entire parti- 
tion, involving the pulmonary ligament as well, so that these 
structures presented the appearance of a heavy black curtain. 
Sections of these organs, as well as these festooned masses of exu- 
date, disclosed marked accumulation of polymorphonuclear cells, 
packed with graphite, a few monocytes, and some erythrocytes, 
held by a matrix of fibrin to the mediastinum (Fig. 1). Abundant 
granules of graphite were held within the fibrin, surrounding the 
graphite-laden cells. In one case, only a few granules of graphite 
and an occasional cell had penetrated into the mesenchyme of the 
mediastinum three hours after the injection. In another animal, 
killed at the same time, many graphite-laden polymorphonuclear 
cells were identified within the adipose tissue of the mediastinum; 
they had made their way in between the mesotbelial cells comprising 
the lamella (Fig. 2). 

Six hours after a single injection into the right side of the thorax, 
35 cc. of the serous exudate were recovered from each pleural space. 
Deposits of exudate had been extensively made over the supportive 
structures, and the cellular infiltration into the mediastinum and 
pulmonary ligaments was far more marked (Fig. 3). The parietal 
and the diaphragmatic pleura had thus far shown but slight reac- 
tion to the graphite injected. Some superimposed exudate was 
deposited along the intercostal spaces, but much of this could readily 
be removed and sections of these pleurie contained only occasional 
granules between the mesotbelial cells, or interspersed among the 
mesenchyme of the subpleura. It Avas clear that the parietal pleura 
did not constitute an effective defense, and that the lymphatics 
of the diaphragm, so effecth'e in removing peritoneal exudates. 
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were but slightly functional in the removal of such serous fluids 
from the thorax. 

The most marked reaction of the parietal pleura seemed to occur 
eighteen hours after injection. Marked edema, with extensive 
infiltration of graphite-laden polymorphonuclear and mononuclear 
cells, had occurred (Fig. 4). The subserous layer between the 
pleura and the niuscles was congested, the bloodvessels were 
enlarged, and although the increase in size was largely due to cellular 
infiltration, there was an accumulation of fluid in the lymph spaces 
and between the cells. The large mononuclear cell, the clasmato- 
cyte, was present for the first time in both the serous exudate and 
the tissues (Fig. 5). We are not essentially concerned with the 
origin of this cell. The literature abounds with data by which the 
attempt is made to relate the phagocytic cell to capillary endothe- 
lium or to mesenchyme. The complete identity of the blood mono- 
cyte and the tissue clasmatocyte has not been established, the 
opinion of many to the contrary notwithstanding; and reliable 
cytologic methods have given criteria for the separation of these 
two types of cells. Although we have not attempted to differentiate 
the mononuclear cells, nevertheless we are inclined to believe that 
the exudate of the pleura, like the exudate of the peritoneum, con- 
tains two types of mononuclear cells, namely, the blood monocyte 
and the clasmatocyte. Both are phagocytic, the clasmatocyte far 
more so than the blood monocyte. The monocjde appeared early 
in the exudate, contemporaneously with the polymorphonuclear 
cell, and was present in comparatively small numbers; whereas 
the clasmatocyte appeared at about eighteen to twenty-four hours 
after injection and became the predominant cell of subsequent 
exudates. In cases in which the parietal pleura is edematous, the 
mesothelial cells are always enlarged many times their usual size. 
They frequently desquamate and enter the pleural space, or they 
may even migrate into the deeper pleural or subpleural spaces. 
They appear to have no marked reaction to the irritant injected. 

Edema characterized all pleural membranes at tliis time. The 
mediastinum, pericardial pleura, and pulmonary ligaments were 
twice to three times their normal size. Extensive hyperemia was 
rnanifest. Blood capillaries were enlarged, endothelial cells hyper- 
active, and yet neither free graphite nor graphite-laden cells w^ere 
ever encountered in the bloodvessels (Fig. 6). It seemed evident 
to us that, just as in the omentum, the blood vascular system is not 
essentially concerned in the removal of such foreign materials from 
these structures (Fig. 7) and that such functions must be discharged 
by the lymphatic apparatus. Brodsky show^ed that the lymphatic 
system of the mediastinum played the major role in the absorption 
of calcium ferrocyanid from the pleural space. Polymorphonuclear 
and mononuclear cells laden wdth graphite abounded throughout 
these membranes, and for the first time granules of graphite were 
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identified in the reticulo-endotiielial components of the spleen and 
bone marrow. The Kupffer cells were active, enlarged, and pro- 
jected far into the sinusoids, evidencing thereby marked functional 
activity. The graphite in these cells, we believe, had reached the 
blood stream by way of the lymphatics to the thoracic duct, and 
thence to the hepatic sinusoids where phagocytosis had taken place. 
The anterior mediastinal lymph nodes invariably were saturated 
with pigment and it was not until these nodes were heavily infiltrated 
that granules of graphite could be recovered from the blood stream. 
No free graphite remained within the serous exudate, 45 cc. of which 
were recovered from each side of the thorax. The polymorpho- 
nuclear cells comprised about 78 per cent; the mononuclears, 6 per 
cent, and the lymphocytes, 15 per cent of all exudate cells present. 

In the subsequent experiments, in which the interval between the 
time of injection and that of exploration was increased, the per- 
centages of cells of the exudate, with the exception of all lympho- 
cytes, changed. The neutrophil count gradually decreased and the 
clasmatocyte increased, so that seventy-two hours after an injection 
into the thorax, the serous exudate, devoid of free graphite, was 
composed of 12 per cent lymphocytes, 10 per cent polymorpho- 
nuclear leukocytes, and 75 per cent clasmatocytes. 

Sections of the pleura, examined four, five and seven days after 
injection, contained many groups of mononuclear cells heavily 
packed with graphite (Fig. 8). Many of these were blood mono- 
cytes which we believe had migrated from the exudate tlrrough the 
pleural mesothelium; while others were the clasmatocytes, which 
had probably entered the exudate from their various sources in the 
thorax and had likewise penetrated the pleura with their load of 
foreign particles. There was some evidence to support the idea 
that these wandering clasmatocytes were of mesothelial origin. 
In the edematous pleuree the lineage of cells could clearly be traced 
from the large nests of cells within the subpleural spaces to the 
swollen mesothelial cells that were about to detach themselves from 
the pleura. They were not phagocytic to any extent, and the con- 
trast between them and the functional clasmatocyte, from the 
standpoint of phagocytosis, was most marked. 

Following the absorption of the graphite and the infiltration of 
the graphite-laden cells into the pleural mesenteries, cellular differ- 
entiation went on. Endothelial cells, lining the capillaries in both 
the pulmonary ligament and the pericardial pleura, -were many 
times their normal size, and in some instances granules of graphite 
were identified within them. Although proof is lacking, the sug- 
gestion is at once obvious that adherents of the conception of endo- 
thelial origin for these clasmatocytes could find some e^^dence in the 
endothelial reactions to such foreign bodies. Three types of cells 
abounded within the edematous mesenteries. Large mononuclear 
cells with large, round or oval nuclei, but rarely with granules of 
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grapliite, -were extensive in their distribution. This cell re.semhlecl 
the mononuclear cell of the exudate and of the subpleural spaces, 
which Ave believe Avere of mesothelial origin, and their subsequent 
deA^elopment clearly indicated to us that they Avere or Avould become 
fibroblasts. Second in number AA'ere the large and small lympho- 
cytes Avhich were also slightly phagocytic. The granules of graphite 
were most heavily packed in the third group of cells, the clasmato- 
cytes. The graphite had been absorbed and organized into small, 
spherical masses of A^arying sizes, distributed throughout the cyto- 
plasm of these cells. Strangely enough, the polymorphonuclear 
leukocytes, so actively phagocjTic and abundant in the early 
exudates and mediastinum, had entirely disappeared, thus acting 
in a manner comparable to their course in any field of inflamrnation. 
Occasional neutrophils were identified, but these did not contain 
graphite, and, Ave conclude, had entered the field subsequent to the 
massed infiltration of the clasmatocytes. The mesothelial cells of 
the pulmonary ligament reacted much as did those comprising the 
parietal pleura. They enlarged, proliferated, and might migrate 
into the deeper mesenchyme of the ligament, or might discharge 
into the pleural spaces, there to become free cells of the exudate. 
They were phagocytic only to a slight degree. 

Within short periods, folloAving an injection into the pleural 
space, numerous masses of exudate were encountered, attached as 
festoons to the mesothelial surface of the mediastinum (Fig. 1). 
These at first consisted largely of polymorphonuclear leukocytes, 
some leukocytes Avith round or oval nuclei, erythrocjdes, and free 
graphite, held as in a clot. Subsequently, from five to seAfen days 
after an injection, considerable organization was in progress. All 
free graphite had disappeared and the polymorphonuclear leuko- 
cytes, so abundant and so laden with graphite in the early stages, 
had gone. Four kinds of cells Avere identified in these organizing 
clots; large lymphocytes containing little if any graphite; clasmato- 
cytes laden Avith graphite; mononuclear cells Avith round or oval 
nuclei, and fibroblasts. The distribution of these fibroblasts, and 
their activity, was at once apparent (Fig. 9). Any microscopic 
field of such clotted exudate on the mediastinum contained cells 
ranging in outline from those which were spherical or oA^al to those 
AAdiich were spindle-shaped, Avith greatly attenuated cytoplasmic 
processes. One must conclude that the fibroblasts were derwed from 
two sources. A lesser number of these cells migrated into the clot 
from the mediastinum, through the mesothelium, along AAuth prolif- 
erating bloodA^essels, whereas others Avere clearly a deA^elopment 
from the spherical or oval mononuclear cell of the early exudate. 
Fibroblasts Avere generally nonphagocytic. Occasionally, in the 
experiments that lasted five and seA'-en days, spindle-shaped cells 
resembling fibroblasts, and containing granules of graphite, Avere 
encountered. This Avas more pronounced in the later experiments. 
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in wliicli the interval between injection and exploration was rela- 
tively long. One might speculate as to whether these were stages 
in the transformation of the phagocytic cell into fibroblasts or 
whether such attenuated cells were really graphite-laden mono- 
nuclear cells in a state of ameboid activity. 

It is an interesting and significant differentiation that the visceral 
pleura and pericardium, so comparable in development to other 
structures in the thorax, should react so differently to the exudate. 
Although these organs were bathed in the black fluid, even for days, 
there was essentially no absorption of the particulate material. 
An occasional small mass of exudate became fixed to the pericar- 
dium, and yet it was most infrequent that granules of graphite 
were encountered, either in the superficial layer or in the deeper 
mesenchyme. Although we made many smears of the pericardial 
fluid in these experimental animals, we never encountered free 
graphite or graphite-laden cells. The pericardium was not involved 
to any extent in the removal from the thorax of foreign particles 
or irritants such as we have employed. 

Pleural exudates such as these were not effectively removed by 
way of the diaphragm. Occasionally, several days after an injec- 
tion, some graphite was deposited on the diaphragmatic pleura. 
This was largely superficial, however, and most of it was easily 
removed by gentle scraping. Granules rarely entered the pleura 
or penetrated into the lymphatic plexus, emptying into the large 
lymph collecting system which drains toward the sternum. ’ The 
extent of the delineation of this lymphatic system was never so 
marked as that following peritoneal injection, and it must be con- 
cluded that the lymphatic vessels of the diaphragm were but slightly 
effective in the removal of such particles from the pleural space. 
They were of paramount importance in removal of exudative mate- 
rials from the peritoneum. Following pleural absorption, the dia- 
phragmatic and the parietal pleura present pictures of marked 
contrast. In the interspaces, over the intercostal or triangularis 
muscle, the pleura was always thickened and the graphite-laden 
cells had penetrated to the muscular layer, whereas the diaphrag- 
matic pleura was usually normal, and the macrophages were never 
encountered among the muscle fibers of the diaphragm. 

Subsequent changes, which ensued in the longer intervals follow- 
ing injection of graphite into the right side of the thorax, were but 
a continuation of the processes initiated during the first few days. 
Pleural membranes, the mediastinum, and the pulmonary ligaments, 
which so effectively freed the pleural space of the foreign particles^ 
did not clear. The mediastinum, following the marked infiltration 
of clasmatocytes, continued to appear as a thick, black curtain, 
and sections taken at two months following an injection showed how 
densely packed were these membranes with graphite-laden mono- 
nuclear cells (Figs. 10, 11, and 12). There was no free graphite; 
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blood and lymph vessels were clear of pigment, and one was reminded 
of the omentum, which jSxes and retains foreign particles injected 
into the peritoneal cavity. 

hlost significant perhaps, in the later experiments of longer dura- 
tion, was the development of fibrous tissue which had taken place 
in these festooned clots. This was not so marked, however, in 
either the mediastinum or the pulmonary ligaments, but the fes- 
tooned clumps, early attached to the mediastinum, were organized 
and became more or less definitely a part of the median partition. 
Bloodvessels made their way into them and they were resolved 
more or less as a bloodclot is resolved. Fibroblasts of the medias- 
tinum, and fibroblasts in the exudate, form fibrous tissue, so that 
fibers of connective tissue, both vdth and without granules of graph- 
ite, appeared in these organized masses. Those with graphite were 
far more rare, but they were present in suflScient numbers to induce 
the suggestion that certain connective-tissue fibers had developed 
from the oval or spherical mononuclear cells which were only 
slightly phagocytic toward the graphite particles (Fig. 12). 

Comment. In tliis series of studies, the similarity in the method 
of absorption, and the degree and extent of phagocytosis within the 
peritoneal and the pleural cavities is recognized. The character of 
the exudates was essentially identical in tliat in both cavities three 
kinds of phagocytic cells responded to the presence of the foreign 
body. First to appear in the mechanism of defense against the 
foreign body was the polymoiphonuclear leukocji;e and the blood 
monocyte. Both entered the field from the blood stream and both 
were phagocytic, engulfing large quantities of pigment. These 
cells were most active while the clasmatocytes, or polyblasts, were 
mobilizing; that is, during approximately the first day following an 
injection. Subsequently, these mononuclear cells migrated into the 
field in large numbers, and assisted in further removmg the foreign 
bodies, so that ordinarily the cavity was free of exudate, pigment, 
and cells three to five days following an injection. Although the 
polymorphonuclear cells gradually disappeared from the exudate 
during the first few days, the mononuclear cells remained, so that 
in later exudates, mononuclear cells of both tissue and vascular 
origin were present. 

Further identity between the reaction within the abdominal 
cavity and that in the thorax lies in the response of the serous mem- 
branes. Both structures were but mildly phagocytic, and both 
gave rise to certain exudate ceils. The parietal pleura was never 
so heavily infiltrated with granules of graphite and phagocjfiic cells 
as were either the mediastinum or the pulmonary ligament. Edema 
was frequently seen, however, and the thickened pleura, eighteen 
to twenty-four hours after injection, contained not only heavily 
laden clasmatdcjfies and some free graphite, but much fluid through- 
out the lymphatic and subserous spaces. Hyperactmty charac- 





Fig. 3. — Graphite-laden polymorphonuclear leukocytes within the pulmonary liga- 
ment six hours following an injection into the pleural space. X 450. 



Fig. 4. — Marked edema and extensive infiltration of graphite-laden leukocytes 
into the parietal pleura, eighteen hours following an injection into the pleural space, 
X 65. 




Pig. 5. — Parietal pleura, eighteen hours following an injection into the pleural space. 
Migrating phagocytic clasmatocytes appear for the first time. X 1000. 













Fig. 7. — Pericardial ligament. Bloodvessels surrounded by graphite-laden ceils. 

X 900. . 



Fig. S. — Graphite-laden mononuclear cells in the submesothelial spaces of the 
parietal pleura, four days following an injection into the pleural space. X 1150. 






Fig. 9.— Cellular activity in an exudate mass attached to the mediastinum, five 
days follon-ing an injection into the pleural space. X 450. 



Fig. 10. — Mediastinum three months after an injection of graphite into the pleural 

space. X 65. 





Fig. 12. — Fibroblast-like cells in the mediastinum tliree to four months following 
an injection of graphite. Granules are distributed in the attenuated processes of 
these cells. X 1300. 
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terized the mesothelial cells of the parietal pleura, so that they 
enlarged, and many of them either desquamated into the serous 
exudate or migrated into the subpleura, there to degenerate or to 
form a cell of the mononuclear series. Mesothelial cells of the pleura 
were not actively phagocytic, and yet, at five to seven days following 
an injection, many granules were contained within them. 

Their appearance, however, was not one to suggest phagocytosis, 
but rather to indicate that such granules as appeared within these 
mesothelial cells were forced into and through them, perhaps by 
increased intrapleural pressure. The appearance of these mesothe- 
lial exudate cells w^as essentially comparable to the serosal cells 
of the peritoneal exudate described by Cunningham. 

The most effective organs for the removal of free particulate 
material and for the reception of the heavily laden phagocytic cells 
were the entire mediastinum, and, to a much less extent, the pul- 
monary ligament. These structures may be said to compare most 
favorably vdth the omentum in peritoneal absorption. These 
organs were no doubt the essential source of the clasmatoeytes 
which were poured into the serous exudate in such numbers; 
although, possibly, the lungs and the parietal pleura also contrib- 
uted their share of these wandering cells. During the first few days 
after an exudate w^as induced, the graphite-laden neutrophils 
entered the mediastinum in great numbers. They were seen passing 
through the mesothelium and into the deeper adipose strata. Free 
graphite also entered the mediastinum, in which it was phagocytosed, 
or made its w'ay into lymph channels, and thence to lymph nodes 
in the anterior mediastinum. Blood vessels, so far as our observa- 
tions indicate, did not participate in the removal of these foreign 
particles from the pleural mesenteries. Although hyperemia often 
ensued, and endothelial cells proliferated, we have never seen either 
free graphite or graphite-laden cells in these blood capillaries. 
Lymph nodes, on the contrary, were black vdthin short intervals 
and the route of absorption, for such material at least, must be 
essentially by the lymphatic channels. Furthermore, if the blood- 
vascular system was the effective channel for the removal of such 
material; one wmidd have expected to find graphite materials in the 
reticulo-endothelial components of the liver and spleen, long before 
such materials were actually present. 

The formation of large masses of exudate, fir ml y adherent to 
either the mediastimun or the pulmonary ligament, invariably 
accompanied pleural absorption. The mespthelial surface of these 
organs apparently presented an adhesive medium to the exudate, 
making possible these coagula, and thus more readily freeing the 
pleural space. These early, festooned masses consisted largely of 
graphite-laden ^ polymorphonuclear leukocytes, such as abound 
m the mediastinum, some free graphite, erythrocjdes, and a few 
mononuclear cells. Subsequently, these festooned masses of exudate 
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were organized, in that capillary invasion took place from the media- 
stinum, fibroblasts invaded the mass, connective tissue was pro- 
duced, and the entire structure finally resolved. As would be 
expected, the neutrophil disappeared from the mass of exudate 
just as it did from the pleural exudate and from the deeper structures 
of the mediastinum. The exact fate of the neutrophil is unknown, 
but in accordance with its known behavior in inflammation of var- 
ious sorts one may conclude that following its active phagocytic 
period it dies and disintegrates. Fragmentary detritus of cells was 
present throughout these masses, as well as within the membranes, 
and it then became the function of the mononuclear cell, which 
occurred in such abundance after the fifth or sixth day, to engulf 
such particles and fragments as may not have been removed by 
way of the lymphatic channels. Accordingly, the clasmatocyte 
assuredly is the permanent instrument in the mechanism of defense. 
These cells followed the initial reaction of the neutrophil by not 
only engulfing such pigment as remained, but by phagocytosing 
as well the pigment and cellular fragments after the disintegration 
of the leukocytes. 

The origin of fibroblasts which assist in the organization of the 
festooned masses of exudate was of interest. Ordinarily, fibroblasts 
are not phagoeytic, and yet under certain conditions of stress they 
have been said to ingest foreign particles, but always to remain 
distinct from the clasmatocyte. In the final organization of these 
cellular clumps, two very definite tjqies of graphite-laden cells pre- 
sented themselves. One of these was usually spherical or slightly 
ovoid, had a spherical nucleus, and contained the black pigment, 
closely packed into small spheres, more or less evenly distributed 
throughout the cytoplasm. There was no need to hesitate to desig- 
nate this cell as the clasmatocyte. In the field closely adjacent to 
these cells, however, there were many elongated, spindle-shaped 
cells, with spherical or oval nuclei, equall3^ well packed with small 
spheres of the black pigment. Long, attenuated processes extended 
outward from the more densety pigmented portion of the cell, and 
scattered granules of graphite were identified in them. It was 
difficult to ascribe a potency to this cell other than that of connec- 
tive tissue. The greatty attenuated shape, assumed bj'^ so manj'- of 
these cells, was hardly one attained bj-- the ameboid aetivity of the 
clasmatocj'te. Consequentlj’", although the evidence inaj'’ not have 
been sufficient to warrant the conclusion, the suggestion was that 
at least certain of these intenselj'^ phagocytic clasmatocytes had 
given rise to fibroblasts, with their subsequent development of 
connective tissue. 

The remarkable infiltration of the graphite-laden mononuclear 
cell into the mediastinum was little short of amazing. Sections 
of the mediastinum were literallj'- packed with these cells, and the 
question of their origin at once becomes pertinent. That thej^ 
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slioiikl arise nievelv as a mobilization of locally produced polyblasts 
seems impossible. Mitotic figures Avere exceedingly rare, and the 
question of their migration from remote regions, as, for example, 
the periotoneum, hitherto shoAvn to ensue on certain pleural infec- 
tions, does not appear to be true in these studies. In the many 
sections of the diaphragm that we examined we never identified any 
mass migration of mononuclear cells from the peritoneum to the 
thorax. Accordingly, the question of the origin of this large body 
of phagocjrtic cells resolved itself into one concerned with possible 
cellular transformation. Maximow consistently has supported 
the conception of the developmental ability of the monocytes and 
lymphocytes. As early as 1902 he emphasized that lymphocytes 
may become transformed into phagocytic polyblasts, and, further, 
into fibroblasts. Again, in 1928, in an extensive study on culture 
of the blood leukocytes of a large series of animals. Maximow 
reaffirmed his earlier assertions. He concluded that lymphocytes 
of the mammalian blood, in miro, are transformed in the course 
of a few hours into large phagocytic dye-storing elements. These 
he claimed are identical with the polyblasts or exudate cells of 
inflamed tissue. It may be that the rapid increase of these 
graphite-laden clasmatocytes in our study could be explained by a 
transformation of lymphocytes such as Maximow has described. 
In the early exudates, and in the fixed sections of the mediastinum 
and pulmonary ligaments, the large lymphocytes were always 
abundant. In the early period, following an injection into the 
thorax, lymphocytes were not phagocytic, but after the first few 
days, when the clasmatocytes or polyblasts Avere rapidly appearing, 
typical large lymphocytes were less common, and we are of the 
opinion that MaximcAA^’s conception may be confirmed in that many 
of these large lymphocytes became ameboid and phagocytic, and 
rapidly assumed the characteristics of the clasmatocyte. We 
believe too that MaximoAv’s further conclusion, that ameboid 
polyblasts may become transformed into typical fibroblasts (in 
spite of current opinions to the contrary) is further supported by 
our observations. The heavily pigmented cells, with their greatly 
attenuated shapes, cannot be clasmatocytes in ameboid activity. 
These were recognized to be sure, but Ave are of the opinion that 
at least a certain percentage of the clasmatocytes may become trans- 
formed into fibroblasts. Furthermore, Bloom has demonstrated 
that in cultures of mammalian lymph, both large and small lympho- 
cjTes may change into polyblasts, and that in a few days the 
polyblasts increase in size and become transformed into typical 
fibroblasts. 

In addition to these spindle-shaped, graphite-laden cells, other 
cells evidently with potency for forming connective tissue, but AAUth 
only scattered granules of pigment, Avere identified. These cells 
AA’cre elongated and bad characteristic fibrous processes, ])ut cer- 
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taiiily were not of the clasraatocyte series. It is difficult, in a study 
of serial sections, to trace any exact cellular lineage, but we believe 
that these cells are developed from the spherical or oval, slightly 
phagocytic cell, which we encountered in the early masses of exu- 
date. Fibroblasts, to be sure, migrate from the mediastinum into 
these clumps soon after they are formed, and they may assist 
slightly in the removal of the debris and then be transformed into 
connective-tissue cells. But in addition to these, certain cells which 
we believe have potency to form connective tissue are normally 
present in the masses of exudate. Although the general conviction 
concerning such potency of the serosal cell is to the contrary, never- 
theless, we feel that the mesothelial cell of the parietal pleura may 
be the progenitor of many of these graphite-laden tissue cells. They 
are but slightly phagocytic, they desquamate and enter the exudate, 
and are identified in these masses within which connective-tissue 
fibers develop. Accordingly, without the selective staining methods 
for cellular differentiation, but wholly on the basis of microscopic 
appearance in serial section, we believe that under the condition of 
our experiment, the mesothelial cells of the parietal pleura may 
become transformed into cells resembling fibroblasts. 

We feel, therefore, that the cells resembling fibroblasts which we 
encountered in these organizing masses of exudate, fixed to the 
mediastinum, were from thi’ee sources: (1) From fibroblasts which 
were normally present in the mediastinum and which migrated into 
the masses of exudate; (2) from clasmatocjdes, perhaps of lympho- 
cytic or of local origin, which became transformed into typical 
fibroblasts, and (3) from mesothelial cells of tlie parietal pleura which 
desquamated, became a part of the mass of exudate, and became 
transformed into cells resembling fibroblasts. 

Summary, AWien particulate graphite was injected into the 
pleural space, a black, serous cellular exudate was formed imme- 
diately. The polymorphonuclear leukocyte was the predominant 
cell of this early exudate, and constituted, in the first few hours, 
about 87 to 90 per cent of all cells present. Lymphocytes and blood 
monocytes entered the exudate from the blood stream contemporane- 
ously with the polymorphonuclear leukocytes, but constituted 
about 10 to 12 per cent, and from 1 to 6 per cent, respectively, of 
the total cell count. After about eighteen hours the large wandering 
mononuclear cell, tlie clasmatocyte, entered the exudate, and 
twenty-four hours after injection constituted about 6 to 8 per cent 
of all cells present. The total mononuclear count gradually increased 
whereas the polymorphonuclear count gradually decreased, so 
that seventy-4wo hours following injection into the thoracic space, 
the mononuclear cells constituted from 75 to SO per cent and the 
polymorphonuclear cells about 10 to 12 per cent of the total cell 
count of the exudate. The mesothelial cell of the parietal pleura 
constituted a small percentage of the cells of the exudate. 
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The mediastimim and the pulmonary ligaments were the more 
activelj'' absorptive structures in the thorax. Within one hour 
following injection into the pleural cavity these organs were super- 
ficially blackened, whereas the pericardial, diaphragmatic and parie- 
tal pleura were relatively free of pigment. The lungs invariably 
were free from pigment, and it was evident, as was substantiated 
later, that the visceral pleura is not an effective absorptive mechan- 
ism. The mediastinum, especially, presented an adhesive surface 
to the exudate, so that graphite-laden polymorphonuclear leuko- 
cytes and monocytes were fixed very early to the mesothelial sur- 
face and often were so massed as to hang in festooned clumps from 
the lamella. Graphite-laden polymorphonuclear cells, as well as 
free graphite, entered the mediastinum and were carried to lymph 
nodes in the anterior part of the thorax. The lymphatic system only, 
so far as our observations indicate, was involved in removing these 
cells and free graphite from the mediastinum. 

Coincident with, or shortly after the disappearance of, the neutro- 
phils from the exudate, they were not present in the mediastinum. 
Sections taken several days following an injection of graphite dis- 
closed massed infiiltration of graphite-laden clasmatocytes in the 
mediastinum, whereas the original actively phagocytic neutrophils 
had entirely disappeared. 

Cellular differentiation went on within the masses of exudate, 
the mediastinum, and the pulmonary ligament. Many clasmato- 
cytes, heavily packed with graphite, sent out fibrous processes and 
appeared as fibroblasts. Other cells, less actively phagocytic, with but 
a few granules of graphite, likewise gave rise to typical fibroblasts. 

Conclusions. We believe that the evidence warrants the following 
cytologic statements: 

1. The polymorphonuclear leukocyte, so actively phagocytic in 
the early exudates, disintegrated without further transformation. 

2. The large number of mononuclear cells arose from the locally 
produced rvandering cell, the blood monocyte and perhaps the 
lymphocyte. 

3. The majority of the mononuclear cells continued as spherical 
ameboid cells, whereas many others produced connective-tissue 
fibers and resembled fibroblasts. 

4. The cells resembling fibroblasts which appeared in the fully 
organized exudative cellular masses may be derived both from 
clasmatocytes and lymphocytes, from locally produced fibroblasts, 
and from the mesothelial cells of the parietal pleura. 
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NATIVE INFESTATION WITH DIPHYLLOBOTHRIUM LATUM 
(FISH TAPEWORM). 

With a Report of 5 Cases in Children. 


By I. Pilot, M.D., 

AND 

I. M. Levin, M.D., 

CHICAGO, ILL. 


(From the Department of Pathology and Bacteriology, University of Illinois, College 

of Medicine.) 


In a previous communication' we reported an instance of native 
infestation with fish tapeworm in a child aged seven years. Up 
to that time all the cases that we had observed were in Jewish 
women, none in men. 

In analyzing the sources of the infestation we found that the 
most possible mode was through the raw minced fish which the 
housewife tasted to ascertain the degree of seasoning necessary in 
the preparation of “gefiillte fish.” In our little patient a history of 
tasting the raw minced fish was elicited. 

The literature on native infestation strikingly brings out that the 
majority of the cases are in children and that most of the children 
are of Jewish extraction. Of the total 19 native cases collected by 
Barron* the infestation was reported in 14 children from two to 
eleven years of age. In 1 the age ivas not reported and only 4 were 
adults. Wilder and Radda* reported 2 more cases in Jewish chil- 
dren. To these 21 we have added 5 more, all in children three to 
fifteen years of age,' giving a total of 26 native cases reported to 
date. In a table herewith are listed all the children, constituting 
21 of the 26 cases. Sixteen of the 21 children were Jewish. 
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Children Infested With Tapeworm. 


; 

Sex. 

Ase, 

yrs. 

1 

Parent, j 

Residence. 

I. Nickerson: J. Am. Med. Assn., 1906, 46, 

Male 

2 

Finnish 

Minnesota 

711 

2. Becker: Illinois Med. J., 1916, 30, 416 

Male 

11 

Jew 

Illinois 

3. Riley: .1. Am. Med. Assn., 1919, 73, 1186 

Male 

8 

Finnish 

Minnesota 

4. Riley; Ibid. 

? 

Child 

Indian 

Minnesota 

5. Warthin: Michigan Pub. Health Repts., 

Female 

5 

? 

Michigan 

1920, 7 




Illinois 

6. Cahdn: J. Am. Med. Assn., 1922, 78, 84 

Female 

7 

Jew 

7. Calvin; Ibid. 

Male 

3 

Jew 

Illinois 

8. Lyon: J. Am. Med. Assn., 1926, 87, 264 

Male 

4 

Jew 

Indiana 

9. Levy and Pierson: J. Am. Med. Assn., 





1926, 87, 848 

Male 

4 

Jew 

Michigan 

10. McGavran and Songkla: .1. Am. Med. 
Assn., 1928, 90, 1607 

Male 

3 

Jew 

Mass. 

11. McGavran and Songkla: Ibid. 

Female 

4 

Jew 

Mass. 

12. Nicholson: Canad. Med. Assn. J., 1928, 
19, 25 : 

Female 

11 

Scotch 

Winnipeg, 

Can. 

13. Pilot: Mod. Clin. North America, 1928, 

Female 

7 

Jew 

Illinois 

12, 211 





14. Vergeer: J. Am. Med. Assn., 1928, 91, 396 

Female 

4 

Jew 

Wisconsin 

15. "Wilder and Rodda; Minnesota Med., 

Male 

5 

Jew 

Minnesota 

1929, 12, 614 





16. Wilder and Rodda: Ibid. 

Female 

7 

Jew 

Minnesota 

17. Pilot and Levin; Present case 

Male 

3 

Jew 

Illinois 

18. Pilot and LeHn: Present case 

Female 

4 

Jew 

Illinois 

19. Pilot and Levin: Present case 

Female 

3 

Jew 

Illinois 

20. Pilot and Levin; Present case 

Male 

15 

Jew 

Illinois 

21. Pilot and Levin: Present case 

Female 

8 

Jew 

Illinois 


Case Reports. Case L— E. H., a Jewsh girl, aged four years, born in 
Chicago, was brought in for examination by her mother because of segments 
noticed in the stools. For six months alternating attacks of diarrhea and 
constipation were noted. Otherwise the child was apparently in good health. 
On examination she appeared well nourished and revealed no pltysical 
abnormalities. In the stools manj’- ova of Diphyllobothrium latum were 
demonstrated. The urine was normal; blood, 88 per cent hemoglobin 
(Sahli), 4,500,000 erythrocytes; 8200 leukocytes; 50 per cent neutrophils, 
1 per cent eosinophils; 43 per cent small Ijunphocytes; and 6 per cent 
large lymphocvtes. Oleoresin aspidium was administered in divided doses 
and 125 cm. of tapeworm, typical of Diphyllobothrium latum were expelled; 
the head was not demonstrated. The child had a habit of tasting the raw 
minced fish while her mother was preparing “gefiillte fish.” Subsequent 
examinations of stools have revealed no ova or segments. 

Case II.— R., boy, referred by Dr. .1. Lifschutz, aged three and a half 
years, born in Chicago, apparently in good health was brought because 
tlie mother noted segments in stools. Examination of the feces revealed 
many ova typical of Diphyllobothrium latum. The blood examination 
was as follows; Hemoglobin 70 per cent; erythrocytes, 4,200,000; leuko- 
cytes, 8600; 40 per cent pol.vmorphonuclears; 54 per cent small Ijnnpho- 
cytes; 4 per cent large lymphocytes; and 2 per cent eosinophils. Following 
treatment administered at home, several feet of the fish tapeworm were 
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passed. For three subsequent mouths no ova were demonstrated in the 
stools but recently, one year later, there appeared numerous ova. The 
mother stated that she also has been passing segments and in her stools 
manj" ova were demonstrated. Both mother and child had the habit of 
sampling the uncooked minced fish, in the preparation of “gefullte fish.” 

Case III. — M. Y., boy, Jevnsh, born in Chicago, aged three years, was 
brought to the Edgewater Hospital b}’’ Dr. Mandel, because of segments 
noticed in the stools by the mother for the past four months. There were no 
other complaints. The bowel movements were regular; the appetite, how- 
ever, was only fair. Both mother and child frequently tasted raw minced 
fish. Feces of the mother did not, however, reveal any ova. The urine was 
normal; blood: 80 per cent hemoglobin, small lymphocytes, 65 per cent; 
large Ijunphocytes, 12 per cent; poljmn>rphonuc1ears, 22 per cent, and eosino- 
phils, 2 per cent. On administration of the oleoresin aspidium in divided 
doses of 4 minims each hour for five hours, 12 feet of tapeworm, typical 
of Diphyllobothrium latum, were ex])elled. The general condition of the 
cliild was good. No abnormal physical findings were found. Several 
examinations of stools after the treatment have revealed no ova to date. 


In 2 cases the history of sampling the uncooked “gefiillte fish” 
was not obtained. 

Case D'.— J. 5, Jevdsh, aged fifteen j’ears, was sent in by Dr. Waldman 
to the Lutheran Deaconess Hospital, April 20, 1930. He was born in 
Majnvood, Illinois. Parents were born in Roumania. He recently noticed 
cramping pains on both sides of abdomen. He developed diarrhea and 
passed several stools containing many segments of tapeworm. One stool 
was brought to us and on examination revealed segments and ova topical 
of Diphyllobothrium latum. No treatment was instituted. In two sub- 
sequent stool examinations, April 26, 1930, and May 15, 1930, no ova were 
demonstrated. His mother frequentlj’’ prepared “gefullte fish” but he denied 
sampling it in the raw state. However, in this patient it is probable that 
infestation resulted from eating the insufficiently cooked fish. The blood 
count taken one week after expelling worm was as follows: Hemoglobin, 
80 per cent; erythrocytes, 4,300,000; leukocytes, 9200; small lymphocytes, 
26 per cent; large bmphocjdes, 5 per cent; polymorphonuclears, 68 per 
cent; no eosinophils. 

Case V. — B. D. 8, presented herself on September 8, 1930. She was born in 
Cliicago. While visiting in Youngstomi, Ohio, two weeks before, she passed 
segments of tapeworm. She was given a course of treatment and expelled 
several feet of worm on two occasions. Dr. Tamarkin was kind enough to 
send us a portion of the parasite, wliich on examination proved to be seg- 
ments of Diphyllobothrium latum. At present the stool contains no ova. 
Blood examination was as follows; 80 per cent hemoglobin, 4,400,000 
erythrocytes; 7900 leukocytes; 45 per cent polymorphonuclears; 23 per 
cent Ijmphocytes; 27 per cent large mononuclears; 4 per cent transitionals; 
and 2 per cent eosinophils. Her mother denied eating “gefullte fish” in 
any form, and stated that only tuna fish and halibut entered into her diet. 


Several points of clinical interest should be noted with reference 
to our cases. Diarrhea or constipation -was the only comiilaint. 
None had any marked general symptoms; there wms no appreciable 
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anemia or eosinopliilia. In all, the attention was drawn by the 
presence of segments in the feces. 

The fish commonly used in the preparation of “gefiillte fish”^ by 
our patients were lake trout and pike, buffalo^ and carp. The pike, 
trout and pickerel are Icnown to be infested. Fish from the Canadian 
Lakes^ and from the lakes of Northern Minnesota through feeding 
experiments on dogs have been shown to be infested.®-®’^ The life 
cycle of the broad tapeworm has been studied by Jannicld. and 
Rosen® and in the Minnesota Lakes by Essex.® The eggs after 
being deposited in water are burnt in nine to twelve days by a ciliated 
body, which swims freely, and if ingested by fresh-water copepods 
become larger in the body cavity and are known as procercoids. 
The parasitized copepods in turn may be ingested by fresh-water 
fish. The larvae migrate through the stomach wall and develop 
into a worm-like structure 1 to 2 cm. in length called plerocercoids, 
which lodge in the viscera and musculature of the fish, and are 
never encysted.® If the raw or poorly cooked infested fish is 
eaten the adult tapeworm forms in the intestinal tract of man, 
dog, fox, cat and bear. 

It is obvious that to prevent tapeworm infestations in children, 
Jewish mothers must be warned against permitting sampling of the 
raw fish. They should be instructed to cook the ‘'gefiillte fish” 
balls thorouglily. It would appear from our observations that young 
ch'ldren are easily infested and perhaps can be considered more 
susceptible than adults. More studies are necessary, however, to 
determine such greater susceptibility. 

The treatment followed is that outlined by Osborne and Fishbein.'® 
The patient is placed on liquid diet for three days and receives a 
cathartic mixture of magnesium sulphate and spirits of chloroform, 
60 gm. and 15 cc. respectively to 2 cc. of water, three times daily, 
one hour before meals in tablespoonful doses. The patient enters 
the hospital without food in the morning and is given 4 capsules 
of oleoresin of aspidium (0.5 gm. adult dose in each capsule) and 
an hour later the dose is repeated. In two hours, three table- 
spoonfuls of the cathartic mixture are administered. The stools are 
passed in a pan of warm water and sent to the laboratory. In 
children one-half the adult dosage is administered. In one young 
child 4 minims given each hour for five hours was tolerated without 
vomiting. (Case IV). 

Summary. Five cases of native infestation by Diphyllobothrium 
latum are reported in children. 

_ All of our patients were Jewish; 21 of 26 cases of native infesta- 
tions collected from recent literature were in children three to 
fifteen years of age; 16 of the 21 were Jewish. 

Infestation in 3 of our cases occurred from sampling the raw fish 
while being prepared mto “gefiillte fish.” The other two probably 
developed from improperly cooked fish. 
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Modern Surgery. By John Chalmers DaCosta, M.D., LL.D., 
F.A.C.S., Samuel D. Gross Professor of Surgery, Jefferson Medical 
College, Pliiladelplua. Pp. 1404; 1050 illustrations. Tenth 
Edition revised and reset. Philadelphia: W. B. Saunders Com- 
pany, 1931. Price, SIO.OO. 

The satisfaction to a young author from his successful medical 
book is only to a small extent furnished by contemplation of his 
royalty cheque; still more must this he true in the case of the mature 
praetitioner who thirty-seven years later sees the tenth edition of 
his successful work appear. Ten editions are usually sufficient 
guarantee of the merit of a book; in the present case we can assure 
in addition that the author has been singularly successful in his 
avoidance both of “the subtle trap of fashion” and of undue ten- 
acity to old impressions merely because they have been long held. 

E. K. 


Industrial Microbiology. By Henry Field Smyth, M.D., 
Dr. P. H., Assistant Professor of Industrial Hygiene, University 
of Pennsylvania, and Walter Lord Obold, Assistant Professor 
of Biological Sciences, The Drexel Institute. Pp. 313; 12 illus- 
trations, 3 plates. Baltimore: The Williams & Wilkins Com- 
• pany, 1930. Price, ^6.00. 

This volume has been prepared in recognition of the growing 
importance of microorganisms in industry and the lack of publica- 
tions devoted to this phase of mycology. Following a brief intro- 
ductory discussion of physical and chemical factors that influence 
microorganismal growth, the text is divided into twelve sections 
of several chapters each. The first ten sections include discussions 
of the biological processes involved in the manufacture of acids, 
alcohols, leather, glue, gelatin, oils, fats, foods of various kinds, 
clothing, and a host of other products. Developing and patenting 
new processes, identification of organisms and a tabulation of organ- 
isms of importance are presented in the last two sections. Each 
chapter is accompanied by a considerable number of references. 
The book should be a valuable aid to students and technicians 
interested in this field, and it contains much information that will 
be of interest to biologists generally. H. R. 
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Bright’s Disease. Observations on the Courses of Different 
Types and on the Resultant Changes in Renal Anatojiy. 
Medicine Monographs, Vol. XVIII. By D. D. Van Slyke, 
and others, from the Hospital of the Rockefeller Institute for 
Medical Research. Pp. 130; 41 illustrations. Baltimore; The 
Williams & Wilkins Company, 1930. Price, §3.00. 

“Clinical, chemical and functional observations, continued from 
a few weeks to several years, are reported on 67 patients with 
Bright’s disease, hemorrhagic, sclerotic and degenerative. Gross 
and microscopic anatomic findings are described for 17 of these 
cases.” Special emphasis is laid on the urea clearance test as a 
measure of renal function, and on the plasma proteins in relation 
to the occurrence of edema. The hemorrhagic group is fully rejire- 
sented, the observations being based on 51 cases. Tlie arterio- 
sclerotic group (as acknowledged by the authors) is insufficient 
(only 6 cases all in the late stage). The degenerative group includes 
10 cases but adds little to the understanding of these conditions. 

This book gives much useful data on the course, prognosis and 
diagnosis of Bright’s disease agreeing in general with the observa- 
tions of Volhard, Fahr and Addis. It will be of value to any one 
interested in and familiar with the modern conception of renal 
disease. G. R. 


Treatment of Epilepsy. By Fritz B. Talbot, hl.D., Clinical 
Professor of Pediatrics, Harvard Medical School. Pp. 308; 11 ' 
illustrations. New York: The Macmillan Company, 1930. 
Price, §4.00. 

This work is supplemental to that of Lennox and Cobb, carried 
on under the auspices of the Epileptic Commission, appointed by 
Harvard University and supported by public funds. 

The questionnaire charts used are most searching. The keto- 
genetic diet is sound in theoiy and useful in treatment. Dehydration 
has not yet been employed sufficiently long to appraise its worth. 
Luminal is vastly superior to other drugs. Though the volume is 
entitled Treatment, excellent chapters are found on Etiology, 
Pathology, Diagnosis, Prognosis and Symptoms. 

Minor errors of commission and omission there are: the anti- 
quated term, nocturnal epilepsy, is employed, whereas somnolent 
is the better adjective; treatment of status epilepticus— gravest 
of all epileptic manifestations— is not given; 10 per cent of epileptics 
show psychotic episodes during which time there may be ferocious 
manifestations but their management is not considered. 

In the main, this book is admirable, especially for the treatment 
of children. There is an extensive bibliography and a good index. 

N. Y. 
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Annals of Roentgenology, Vol. XII. Edited by James T. 
Case, M.D., The Chest in Children. By E. Gordon Stoloff, 
hl.D. Foreword by Bela Schick, M.D. Pp. 432; 401 illustra- 
tions. New York: Paul B. Hoeber, Inc., 1930. Price, $15.00. 

This A^olume deals mth a highly important subject; one which 
has heretofore received too little attention. A wealth of material 
has been drawn upon in the preparation of this work and the range 
of chest conditions depicted is quite complete. 

The book is profusely illustrated by most excellent roentgeno- 
grams. These occupy such a large portion of the volume that the 
text is of necessity quite sketchy and this, at times, to the detriment 
of clearness and coherence. 

This volume will serve its chief mission as a reference work. It 
is not sufficiently elementary for the beginner or sufficiently detailed 
for the advanced student. Its value to pediatricians in the interpre- 
tation of chest films is questionable. 

The roentgenograms reproduced are technically of such high 
quality as to cause one to regret that a chapter on roentgenologic 
technique in children had not been included. K. K. 


Transactions of the Japanese Pathological Society, Vol. 

XX, 1930. Pp. 801; illustrated. Tolijm, Japan: The Japanese 

Pathological Society. 

The contributions of the Japanese to the science of pathology 
are in many fields but little known. It is therefore highly desirable 
that their annual product should be available to the western world. 
The 206 contributions in this volume go far toward accomplishing 
this purpose, especially as all titles are given both in Japanese and 
English or German. More than half the text is in these languages 
but it is unfortunate that (presumably on account of limitations of 
space) no abstracts are given of the articles in Japanese. Perhaps 
for the same reason, many of the articles do not contain much sup- 
porting evidence. While the range of subject is wide, the experi- 
mental cancer work is especially noticeable; to those with historical 
kanings, the article on the cytology of the bone marrow and the 
blood grouping of neolithic skeletons will prove alluring. 

E. IC. 


Das WimDER in der Heilkunde. By Erwin Liek-Danzig. Pp. 
208. Munchen: J. F. Lehmanns Verlag, 1930. Price, M. 5,00' 
m paper, 3.60. 

No medical book of recent times has made such an impression 
or provoked as much discussion in Germany as the author’s "Der 
Arzt und seine Sendung.” With the literary ardor— onelmight 
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almost say, furor— of postbellum Germany, Liek now tilts an ener- 
getic lance against modern superstitions in medical art such as oste- 
opathy, Abram’s electronic reactions, Coueism, Voronoff’s rejuvena- 
tion, and, the latest German “healer,” Zeileis. 

Yet recognizing the added complexity of the problem that rela- 
tivism in medicine as well as physics has introduced, he does not 
reject the miraculous in medicine. We are realizing with Goethe 
that “Art is the best expositor of Nature” and in spite of the enor- 
mous recent accumulation of medical facts, medicine like other 
sciences is better comprehending its limitations and its dependence 
on the intangible. “Scientific medicine is perhaps better oft’ without 
metaphysics. . . . the practical art of medicine without the 

irrational is impractical and unthinkable.” The sympathetic cure 
of warts is accepted by not a few “hard-boiled” dermatologists— 
the same with some cases of eczema and psoriasis; and conversely 
the anatomical lesions caused by suggestion under hj^nosis and in 
the “stigmatised” are making the open-minded reflect. Perhaps 
there is something to be learned from the quacks after all. The 
answer to this can be found in the author’s stimulating, final chapter. 
I wish an English translator could be found for this vigorous and 
timely discussion. E. K. 


A System of Bacteriology in Relation to Medicine. Vol. I. 
History, Morphology, Physiology. By various authors. 
Pp. 374; illustrated. London: His Majesty’s Stationery Office, 
for the Medical Research Council, 1930. Obtainable in the 
United States at British Library of Information, 5 East 45th St., 
New York. Price, £ 1.1.9, for this volume; for the set, £ S.14.9. 

The importance and excellence of this new system of medical 
bacteriology has already been mentioned in these columns (Am. J. 
Med. Sci., 1930, 179, 120, 121) anent the volumes earlier published 
(Vols. 3 and 4). It is, therefore, meant as high praise to say that 
this first volume fully maintains the standards of its predecessors. 
At least 6 of its 14 authors have achieved international medical 
reputations. 

To the nonprofessional bacteriologists it will probably prove the 
most interesting and valuable of the series, on account of the his- 
torical and general nature of its contents. Of its 8 chapters the 
first and longest, by Bulloch of the London Hospital, gives in 85 
pages a satisfactory survey of the history of the subject, written 
from the point of view of 11 such topics as ancient doctrines, con- 
tagium animatum, fermentation, pyemia, technique, early classi- 
fications, doctrines of immunity and so forth. 

In the chapter on morphology, Barnard’s section on form in the 
living state causes regrets only on account of its brevity. The 
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chapters on the phyvsics of tlie bacterial cell and on growth and 
reproduction assemble material which probably could not be found 
in any similar synthesis elsewhere in English; and although such 
subjects are somewhat beyond the sphere of the Reviewer’s studies, 
he ventures a similar statement for the succeeding chapters on the 
theory of disinfection, metabolism and respiration. In the short 
essay on nomenclature and classification, Andrewes of St. Bartholo- 
mew’s lays down valuable principles for classification in general, 
with illustrations from bacteriology, but goes no further, presumably 
as the information is available elsewhere in the series. 

The final, and fortunately lengthy, chapter on Variation b}^ 
Arkwright of the Lister Institute is indeed a treasure. The recently 
and rapidly accumulated information on this subject is plainly and 
authoritatively set forth by one Avho has himself contributed notably 
to the subject. Though doubtless in a few years much of it wdll 
have to be revised in the light of subsequently acquired information, 
it is a pleasure to read a systematized account of the numerous 
moiphological and physiological variants detected (rough and 
smooth, H and 0 colonies, and so forth), their nature and limits, and 
their relations to true imitations, changes in virulence and similar 
important bacteriological phenomena. It seems almost a truism to 
assert that this system will long remain the authoritative statement 
of the subject in English. E. K, 


AnnoMiNO-PELvic Diagnosis in Women. By Arthur John 
Walscheid, M.D., Director of the Obstetrical and Gynecological 
Department of Broad Street Hospital, Pp. 1000; 398 illustra- 
tions. St. Louis: The C. V. Mosby Company, 1931. Price, 
812.50. 


_ The author divides his material into two parts, general considera- 
tions and regional diagnosis. The first part is unusual in the extent 
to which the connection between morphologic anatomy and pehdc 
disease has been developed. Seldom in a book of this type has 
structural development in relation to functional alteration been 
regarded as fully as here. The author has most elaborately built up 
the dependence of physiologic error upon an abnormal' physical 
basis, following Jaylis’ theories, and frequently uses this foundation 
lor this deduction in succeeding chapters. 

Under general symptomatology occurs a wdde discussion of the 
neuroses and of the vagotonic and sympathetic symptoms met in 
pelvic disease. Gynecologic examination and diagnosis comprises 
chmcal and some laboratory methods. Although histologic diag- 
nosis receives scant attention, minor operative diagnostic procedures 
are described in detail. 
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The symptoms and findings of various pathologic processes are 
discussed in detail by regions in the second part of tlie book. Stress 
is laid upon certain important facts, of diagnostic or different value, 
by the inclusion of brief case histories. A short discussion of the 
forensic aspects of gynecology is included. The urinary tract, some 
lesions of the lower abdomen, and of the lower alimentary tract 
form concluding chapters. The thoroughness of the book, the 
attention to detail and the method of analysis by which to arrive 
at a diagnosis will make the book of value to those working in this 
particular field. P. W. 


BOOKS BECEIYED. 


NEW BOOKS. 

Zehn Jahre Forschung Auf Dem Physikalisch-Medizinischen Grenzgebiet. 
By 0 . 0 . Professor Dr. Friedrich Dessaubr, Dirfektor des Institutes. 
Pp. 403; illustrated. Verlag and Leipzig: Georg Thieme, 1931. Price, 
M. 36. — . 

Die Chirurgie des Kropfes. By Dr. Karl Urban. Pp. 85; 51 illustrations. 

Leipzig and Wien: Franz Deuticke, 1931. Price, M. 6.80; geb. M. 8.80. 
Progressive Medicine, Vol. I, March, 1931. Edited Hobart- Amory 
Hare, M.D., LL.D., Professor of Therapeutics, jMateria Medica and 
Diagnosis in the Jefferson Medical College, Philadelphia, Assisted by 
Leighton F. Appleman, M.D., Instructor in Therapeutics, Jefferson 
Medical College, Philadelphia. Pp. 320. Philadelphia: Lea & Febiger, 
1931. Price, §3.50 per vol.; $12.00 per annum. 

The Surgical Clinics of North A7nerica., Vol. XI, No. 1 (Chicago Number, 
February, 1931). Pp. 225; 72 illustrations. Philadelphia: W. B. 
Saunders Company, 1931. 

The Medical Clinics of North Awimea, Vol. XIV, No. 5 (Chicago Number, 
March, 1931). Pp. 255; 21 illustrations. Pliiladelphia: W. B. Saun- 
ders Company, 1931. 

Textbook of Human Embryology. By Cleveland Sylvester Simkins, 
Ph.D., Associate Professor of Anatomy, University of Tennessee Medical 
School, Memphis. Pp. 469; 263 illustrations. Philadelphia: F. A. 
Davis Company, 1931. Price, $4.50. 

Nervous and Mental Disease Monograph Series No. B3. Brain and Person- 
ality. By Paul Schilder, M.D., Ph.D., Research Professor of Psychia- 
try, New York University. Pp. 136. New York and Washington: 
Nervous and Mental Disease PublisMng Companj'-, 1931. 

The Behavior of Health. By Dr. N. A. Ferri, Physician and Surgeon. 
Pp. 236; 10 illustrations. Chicago: Advance Publishing Company, 
1930. Price, $3.00. 

The Inborn Factors in Disease. By Archibald E. Garrod, K.C.M.G., 
D.M., LL.D., F.R.C.P., F.R.S., Consulting Physician to St. Bartholo- 
mew’s Hospital. Pp. 160. New York: Oxford University Press, 1931. 
Price, $2.75. 
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A Texlbooh of iSitrgenj. By John Homa.ns, M.D., Assistant Professor of 
Surger 3 % Harvard Medical Scliool. Pp. 1195; 513 illustrations. Spring- 
field, Illinois. Charles C Thomas, 1931. Price, S9.00. 

The Papers and Speeches of John Chalmers Da Costa, M.D., LL.D., Saiitjbl 
D, Gross Professor of Surgery at the Jefferson Medical College, Phila- 
delphia. Pp. 440 ; 7 illustrations.' Philadelphia: W. B. Saunders 
Company, 1931. Price, S6.50. 

Clinical Interpretation of Blood Examinations. B 3 ’' Robert A. Kildufpe, 
A.B., A.M., M.D., F.A.S.C.P., Director, Laboratories, Atlantic City 
Hospital. Pp. 629; 60 illustrations. Philadelphia: Lea & Febiger, 
1931. Price, S6.50. 

Clinical Allergy. Asthma and Hay Fever. By Francis M. Rackemann, 
M.D., Ph 3 'sician to the Massachusetts General Hospital; Instructor in 
Medicine, Harvard Medical School. Pp. 617; 29 illustrations. New 
York: The Macmillan Company, 1931. 

The Significance of the Peking Man. The Henderson Trust Lectures, No. XI. 
By Professor G. Elliot Smith, M.A., M.D., D.Sc., Litt.D., F.R.S. 
Pp. 20; 16 illustrations. Edinburgh: Oliver and Boyd, 1931. Price, 
Sixpence. 

Outlines of Modern Biology. By Charles Robert Plunkett, Associate 
Professor of Biology, New York University. Pp. 711; 198 illustrations. 
New York: H^nry Holt and Company, 1930. Price, §3.75. 

Odessaer Medizinische Zeitschrift Nos. 1 to 5, inclusive, 1980. Organ des 
Staatlichen Institute fur die Gesundheitspflege in Odessa. 

The History of Paediatrics. By George Frederic Still, M.A., M.D. 
(Cantab.), Hon. LL.D. (Edin.), F.R.C.P. (London), Professor of Dis- 
eases of Children, King's College, London. Pp. 526; 12 illustrations. 
New York: Oxford University Press, 1931. Price, 88.00. 

The Themy of Obstetrics. ByM.C.DBGAEis,M.D. Pp. 272. New York: 
William Wood & Co., 1931. Price, $5.00. 


NEW EDITIONS. 

An Introduction to Pharmacology and Therapeutics. By J. A. Gunn, M.D., 
D.Sc. (Edin.), M.A. (Oxon.), Professor of Pharmacology in the Uni- 
versity of Oxford and Fellow of Balliol College. Pp. 233. Second edi- 
tion. New York: Oxford University Press, 1931. Price, $1.50. 

Modern Methods of Treatment. By Logan Clendening, M.D., Professor 
of CHnical Medicine, Lecturer on Therapeutics, Medical Department of 
the University of Kansas. "With Chapters on Special Subjects 63 ’’ rmrious 
TOutributofs. Pp. 819; 95 illustrations. Fourth edition. St. Louis: 
The C. V. Mosby Company, 1931. Price, $10.00. 

The Treatment of Chronic Deafness by the Electrophonoide Method of Zund- 
By George G. Gathcart, M.A., M.D., Consulting Surgeon to 
the Throat, Nose and Ear Hospital, Golden Square. Pp. Ill; 7 illustra- 
hons. Second edition. New York: Oxford University Press, 1931. 
Pnce, $1.50. 

Pomtgen Interpretation. By George W. Holmes, M.D., Assistant Pro- 
mssor or Roentgenology, Harvard Medical Scliool, and Howard E. 
Kuggles, M.D., Clinical Professor of Roentgenology, University of 
oahtornia Medical School. Pp. 339; 237 illustrations. Fourth Revised 
edition. Philadelphia: Lea & Febiger, 1931. Price, $ 5 . 00 . 

excellent, brief presentation of roentgen diagnosis in which the authors 
empnasize the usual appearances found, and not the variants. 
lOL- 181, NO. 5.— MAY, 1931 25 
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Treatment of Lobar Pneumonia by Felton’s Serum. A Preliminary 
Report Eased on 58 Cases. — Cowan, Ckuickshank, Cuthbertson, 
Fleming and Harrington (Lancet, 1930, 219, 1387) discuss in the 
first part of their presentation the causes of death in pneumonia, stating 
that this may result from cardiac failure, ano.xemia, into.xication or 
complications. It is the into.xication that it is possible to render less 
severe by the use of the specific serum of Felton. They make it their 
habit on the admission of a patient suffering from pneumonia to give 
immediately 10,000 units of Type I and II intravenously, following 
this, as a rule, every eight hours with a similar dose until the tempera- 
ture falls below 102° F. In the meantime the sputum is typed and if 
not of the Type I or II group, apparently the serum is stopped. Fift^"- 
eiglit patients are reported upon. They had 41 cases of Type I and II 
and the mortality rate was 7.3. In the other cases the mortality rate 
was 28.4 per cent. As controls they used the death rates which appeared 
between 1906 and 1929 — not a very satisfactory control, incidentally. 
In the same issue of the Lancet there is “A Report on Lobar Eneumonia; 
Treatment bj’^ Concentrated Anti-serum,” by the physicians of the 
Royal Infirmary of Edinburgh. These authors report of a somewhat 
larger series of cases, more adequately controlled, as the patients as 
the;\" came in were segregated — 1 for control, 1 for serum treatment. 
Of the serum-treated Type I individuals there w'ere no deaths, while 
there ■were 5 in the control group. In the Type II pneumonias there 
were 5 deaths and 10 deaths in the control series. They state that in a 
disease such as pneumonia a small series of cases is not a sufficient 
number upon which to base reliable statistics. Furthermore, they call 
attention to the fact that the death rate of the control cases undoubt- 
edly was higher than in the serum-treated cases because of the fact 
that the controls happened to be considerably older than the treated 
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patients. The serum, however, seems to lessen the severity of the 
disease and shortens the febrile period. Anaphylactic phenomena were 
observed in only 2 patients. Both of these two reports are highly 
suggestive, at least, of the value of Felton’s serum. More reliable 
statistics and data than can now be compiled will soon be available 
as reports appear in the literature of the patients treated by this specific 
preparation. 


Streptococci in Infection (Atrophic) Arthritis and Rheumatic Fever. — 
In this article Nte and Waxelbaum (J. Exper. Med., 1930, 52, 885) 
state that the work that they are reporting was begun with the idea of 
attempting to confirm the presence of streptococci in the blood stream 
in cases of infectious (atrophic) arthritis and that the work was sub- 
sequently enlarged to include the subject of the joint fluids, regional 
lymph nodes or subcutaneous nodules from cases of rheumatic fever 
as well. They were motivated by the fact that within the last two years 
tliere has been a revival of interest in the reputed presence of one or 
another type of streptococci isolated from the blood or joints of patients 
with infectious arthritis or rheumatic fever. The authors point out 
that in rheumatic fever at least there has been in the last tliree decades 
a series of reports from various clinics in which the authors have isolated 
the specific organism which they believed to be responsible for rheumatic 
fever. In the present wmrk the technique that was employed followed 
closely that of Cecil, Nicholls and Stainsby. The technique of the 
culture of synovial fluid in the tissues was done according to accepted 
methods. The results of these bacteriologic studies were totally incon- 
clusive. By the clot method there was no growth in a considerable 
series of cases of acute arthritis, chronic arthritis and rheumatic fever. 
In the controls several times positive cultures occurred. The results 
of the cultures made the following year were also essentially negative. 
That is to say that while there were several instances in which there 
were positive blood cultures, at least 50 per cent of all the cultures 
made from each case proved to be sterile and no organisms could be 
demonstrated in the synovial fluids nor in the tissue substance. In 
discussion their work they mention the fact that if a streptococcus is 
the infective agent, no one has been able to explain why organisms 
recovered persistently by certain groups of investigators are so definite 
and why the findings of other groups are entirely negative. They lean 
to the idea that in niost instances the positive cultures are a result of 
contaminants either through air contamination, from the flora of the 
laboratory, or from the throats of the laboratory worker, and they 
consider that contamination is very likely to occur when a technique is 
employed which demands subculturing from 10 to 15 times in a period 
of four to six weeks. They consider that it is essential in order to deter- 
^ne definitely the etiologic importance of streptococcus in the causa- 
tion of chronic arthritis and rheumatic fever that the organism should 
oe recovered consistently by several groups of laboratory workers and 
adequate cultures and repeated cultures should be invariably^ positive, 
yule cultures from cases of other diseases and from normal individuals 
sliould he negative. 
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Some Causes of Failure in the Operative Treatment of. Inguinal 
Hernia.— Fitch (iYeio Eng. J. Med., 1931, 204, 49) declares that the 
failure of accomplishing a cure in the treatment of inguinal hernia by 
operation can U'ell be classed among the tragedies of surgery. The 
author feels tliat better results will be obtained in operations for inguinal 
hernia if tlie following facts are borne in mind. Extreme care should 
be given to tlie treatment of the sac and to especially avoid the invita- 
tion to recurrence offered by failure to free the sac liigh up and tie it 
off sufficiently high to avoid the little potential hernia often left. Both 
internal and external inguinal rings should not be disturbed in the pro- 
cess of operation. The internal ring normally has a sphincter action 
which is a bulwark against hernia, if there is no sac protruding. The 
external ring represents the attachment of a muscle. Attachments of 
muscles are not easily repaired if cut and a division of these fibers tends 
to weakness at a spot which is naturally sub, feet to direct hernia. Direct 
inguinal hernia can be best repaired by a division of the anterior rectus 
sheath, thus allowing easy approximation of the muscles to Poupart’s 
ligament. 


Cervical Paravertebral Anesthesia in Thyroid Surgery.— Brown 
{Snrg., Gyncc. and Obst., 1931, 52, 25) states that the use of iodin in the 
pre-operative preparation of patients suffering from toxic goiter has 
done much to rid the mind of the surgeon of fear of cardiac collapse 
during operation and the danger of the so-called thyroid crisis follonung 
operation. A form of anesthesia, therefore, which will control this 
cardiac hyperexcitability even temporarily should be of benefit and 
the author demonstrates that cer\dcal paravertebral anesthesia appears 
to accomplish this end, for in addition to anesthetizing the upper cer- 
vical nerves, it also anesthetizes the upper cervical sympathetic gang- 
lion and the upper part of the sympathetic cord. This anesthetization 
renders the superior and middle cervical cardiac nerves incapable of 
transmitting to the heart the increased accelei’ator impulses caused by 
the hypersensitization of these nerves and the moderator impulses of 
the vagus reach the heart opposed only by the accelerator impulses 
through the lower cervical and upper thoracic cardiac branches of the 
sympathetic, wliich are usually not strong enough to overcome the 
vagus action completely and the pulse rate falls. Consequently during 
the operation of subtotal thyroidectomy for hyperthyroidism, cervical 
paravertebral anesthesia exerts a definite action toward slowing the 
rate of the pulse. Owing to the fact that under paravertebral anesthesia, 
cardiac shock is less marked, the operative procedure does not diminish 
the patient’s already weakened cardiac reserve and the postoperative 
course is smoother with relatively less cardiac reaction than with other 
types of anesthesia. 
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Gonorrheal Urethritis in Male Children. — Beilin (J. Urology, 1931, 
25, 69) says that gonorrheal urethritis in boys is not a rare condition, 
though it is far less eommon than in female children. Infection usually 
results by direct method, due to precocious sexual activity. Children 
of all classes of society are subject to this infection. All urethral dis- 
charges in young boys should be regarded with suspicion and examined 
microscopically. Nonspecific urethritis may occur. It is generally 
milder in character, shorter in duration and is usually not accompanied 
by any complications. Clinically gonorrheal uretlu-itis in male children 
is analogous to this disease in adults though it presents certain dis- 
tinguishing variations. The course of tliis disease is usually^ milder in 
children with few constitutional symptoms; complications are less fre- 
quent occurring chiefly after the period of early childhood. The essen- 
tial points of treatment are; local cleanliness, free action of all emunc- 
tories, administration of alkalies with or without the use of urinary 
antiseptics and local employment of similar gonococcidal agents, as in 
adults, though in considerably W’eaker dilutions. 
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Roentgen Ray Treatment of Thrombophlebitis. — Halban (Wie7i. 
in. Wchnschr., 1930, 45, 1368) claims that Roentgen ray treatment 
of thromboplilebitis is efficacious. He reports his experiences in treat- 
ing 17 cases with thrombophlebitis of the lower extremities. He 
exposed one or several areas of the involved extremity, depending on 
the extension of the process, to Roentgen ray. A current of 180 kilo- 
volts, with an intensity of 3 milliamperes, and a filter of 0.5 mm. of 
2 mm. of aluminum was used. The distance was 28 cm. 
he distance was 28 cm. The amount of radiation administered during 
a single treatment was about 15 per cent of the “HE*D.” In some 
instances the desired effect was attained with a single radiation; in 
ner instances as many as three successive radiations were performed, 
le author reports remarkable results from this treatment. The 
aierage duration of this condition was definitely shortened. The 
se\ ere pain associated ivith the thrombophlebitis promptly ceased, and 
le mflammatory process disappeared rapidly. Seven patients with 
nombosis of the saphenous vein recovered and were out of bed within 
^1 1 linys. Five patients with thrombosis of the deep veins 
cie able to ivalk within thirteen to twenty-six days. The symptoms 
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and signs in 6 patients with thrombophlebitis of the superficial and 
deep veins disappeared within nine to sixteen days. In 3 instances 
infarcts of the lungs developed. This complication, according to the 
author, was caused by the transportation ■ of patients to the Roentgen 
ray department, and cannot be attributed to the treatment itself. 


The Late Results in Exophthalmic Goiter Treated with Ergotamin.— 
Adlersberg and Porgas {Med. Klin., 1930, 26, 1442) report the 
results obtained in 13 of a group of 22 patients treated with ergotamin 
in 1924-1925. The remaining 9 patients could not be followed up. 
In virtually all of the cases the treatment produced nearly complete 
cure. The only residual symptoms found in any of the cases were 
slight tendency to emotional tachycardia, slight exophthalmus and a 
slight tendency to restlessness. These symptoms, the authors believe, 
are not evidences of persisting thyrotoxicosis, but rather are the com- 
mon residuals seen in such cases after any form of treatment. They 
cite their own previous experience and that of a good many other 
students of the disease to show that ergotamin is most effective in con- 
trolling acute manifestations of Graves’ disease. Further experience 
leads them to recommend its oral administration in preference to its 
hypodermic or intravenous injection, since by oral administration 
equally satisfactory results can be obtained, and there is much less 
tendency toward the development of toxic effects from the drug. 
They recommend an oral dose beginning with 3 tablets per day of 
1 gm. each, increasing up to 3 to 4 tablets three times a dajL This 
dose is then to be diminished progressively and, after two or three 
weeks of treatment, the drug should be intermittent for from one to 
three weeks, following which it is administered on and off to control 
the symptoms. 


The Effect of Rectally Administered Salyrgan.— Both novasurol and 
salyrgan have been administered intravenously or intramuscularly. 
Natanson {Kim. Wchnschr., 1930, 9, 2207) has now investigated the 
efficacy of salyrgan when given orally and by rectum. The oral 
administration of salyrgan, as has been found by others, was ineffective. 
The author then administered salyrgan to patients with cardiovascular 
disorders on whom the diuretic effect of intravenously injected salyrgan 
had previously been tested. IVIien 6 cc. of a 10 per cent solution of 
salyrgan was administered in the form of a glycerin enema, diuresis 
invariably developed. The degree of diuresis, as a rule, was less 
marked than that following intravenous administration of the drug, but 
in a number of instances it was equal or even greater. The onset of 
the diuresis was slightly more delayed and the duration more prolonged 
than following the intravenous administration. Signs of rectal irrita- 
tion seldom developed, and the intensity of the irritation that occa- 
sionally occurred was not more marked than that obsei'ved after 
administration of euphyllin. An attempt was made to prepare effective 
salyrgan suppositories, but so far it has not been possible to make an 
uniformly active and nonirritant suppository. 
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Diagnosis and Management of the Allergic Child. — Ratner (./. /iin. 
Med. Assn., 1931, 96, 571) states that a child suffering from the so-called 
allergic sjuidromes of asthma, eczema, urticaria and hay fever must be 
viewed from the standpoint of protein hypersensitiveness. A carefully 
taken and thoroughlj'^ analyzed history is essential. This should include 
not only the history of a typical attack in its relation to foods, contact 
with animals, season of the year, time of occurrence and locality, but 
also a broad and general history of the case as a whole. In addition to 
the liistory, a complete physical examination and laboratory tests such 
as chemical examinations of the blood, c^^tologic studies and roentgeno- 
grams should be made and from 300 to 400 protein skin tests performed 
on each child by the scratch method. He believes that etiologic factors 
such as sensitization m utero, sensitization by passage of antigen through 
the intestinal tract, and sensitization through inhalation of antigenic 
dusts are of paramount importance. The management of the allergic 
child and a study of its progress under the careful regimen which he 
recommends give evidence that specific protein hypersensitiveness is 
as basically important to allergy as the tubercle bacillus is to tubercu- 
losis. From analysis of cases studied over a period of years he believes 
that the elimination of offending food or emanations, followed by 
desensitization, is a sound therapeutic procedm-e. 


Salicylic Acid Fruit in the Prevention and Treatment of Rheumatism 
in Children. — ^Epstein (Arc//. Pediat., 1931, 48, 73) studied 131 children. 
He found that rheumatism like scurr'^^ and rickets has its start in early 
life. The prevention of rheumatism means the. prevention of heart 
disease.^ The treatment of rheumatism is essentiallj'- prophylactic. 
Beginning with tlie second year of life salicylic fruit juices should be 
added to the diet to prevent rheumatism. As there are a number of 
these fruits available, a fair selection can be made to suit the age and 
taste of every child, in and out of season. Strawberries, huckleberries, 
raspberries, plums, cherries, lemons, grapefruits or melons may be 
used. They all contain one or more of the antirheumatic drugs in an 
active, natural state and can be given over a long period of time. 
Rheumatic children should be treated on a general plan of conservation 
of body strength, removal of infected foci, a dry, warm climate, a 
nutritious diet and salicylated fruits. During an acute rheumatic 
attack, rest in bed, and small repeated doses of natural sodium salicylate 
'svill do good without injuring the heart. Cardiac children must have 
abundant rest, gradual and proper exercise to prepare the heart for 
arduous work. They must be guarded against fatigue, exposure to 
changeable weather and any possible infection. A diet, rich in all of 
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the elements of food, espcciully in digeslildo c;)rl)ol)ydr,‘ites, inineral.s 
and antirheumatic fruits and vegetables, will maintain the heart 'in 
good working condition, will replace diseased tissue and strengthen 
the myocardium. Since many of the primary physiologic functions of 
the heart depend on the presence in the blood of calcium, magnesium, 
sodium and potassium in proper concentration, these inorganic salts 
must be amply supplied either in food or given as a drug. He states 
that the genesis of rheumatism consists essentially of a primary con- 
stitutional susceptibility and a secondary focus of infection from which 
the organisms or their toxins invade the body. The rheumatic sus- 
ceptibility is probably due to some biochemical tissue dysfunction caused 
by a metabolic derangement or a vitamin deficiency. Fresh fruits and 
vegetables contain many important elements for the proper functioning 
of the body cells. The salicylated fruits contain also antirheumatic 
substances in a natural and active state. A liberal supply of such 
fruits over a long period of time is of prophylactic and therapeutic 
value in rheumatism in children. 


Malnutrition in Children: An Attempt at Standardization of a 
Dietary. — Rosenberg (Am. J. Dis. Child., 1931, 41, 303) selected t\vo 
groups of underweight cliildren each consisting of twenty-five subjects. 
These were matched according to age, height, weight and sex. One 
group was put on a special dietary and the other on a representative 
American dietary. The first was the experimental group, while the 
second was the control group. The progress of the t\vo groups was 
compared at tlie end of six months. The experimental dietary con- 
sisted of a quart of certified milk daily, a variety of nuts, whole grain 
cereal products tliree times a day, fresh fruits and fresh vegetables 
twice a day, meat and eggs being excluded. In this diet it was evident 
that there was a preponderance of basic over acid-forming elements. 
The increase in weight proved the experimental diet superior from the 
standpoint of rapidity as well as of permanence of results. The increase 
in weight in the experimental group at the end of the six months’ period 
was 32 per cent greater than that in the control group. The increase 
in height was 24 per cent greater in the experimental group than in 
the control group. The more extensive anthropometric data established 
the validity of the results in the study of the weight gains, while further 
technical treatment of these data in relation to the girths of the arm 
and calf and the subcutaneous tissue over the biceps corroborated the 
superiority of the experimental dietary. The results proved the e.xperi- 
mental dietary to have been superior for girls to a greater extent than 
for boys. It is likely that psychic factors played an important role in 
the production of the sex differences. The studies of the blood showed 
no difference in progress in the groups. The urinalyses indicated 
a much lower acidity for the experimental group than for the control 
group. The stools of the two groups showed a decided contrast in 
physical appearance, with a diminution in the total number of bacteria 
in the stools of the experimental group. The studies of nitrogen balance 
showed a slightly better retention for the experimental group. The 
experimental dietar^'^ was proved to be rich in vitamin B complex by 
the studies on rats. This is an important factor in a child’s dietary. 
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Studies of the Water and Sodium Chlorid Absorption and Metab- 
olism in Relation to the Skin. — Salkan {Arch. f. Dcrmat. u. SyjAi., 
1930, 162, 19) studied water and sodium chlorid absorption by the 
skin through the use of the so-called q.r.z. response, or time of absorp- 
tion of a wheal produced intradermally by the injection of 0.2 cc. of 
physiologic salt solution. He reports that the resorptive capacity of 
the skin for physiologic salt solution is altered in the majority of cuta- 
neous diseases; that a hydrophilia is present in psoriasis, seborrheic 
disorders and seborrheic eczema. Several notable examples in acne 
are cited. Striking variations occur from time to time in the course of 
such conditions as eczema and lupus erythematosus. The altered rate 
of absorption of, salt solution tends to approach normal as the clinical 
condition of the patient improves. Kasabakas, on the other hand, in 
a series of cases of psoriasis denies that there is any tendency to a 
shortening of the time of absorption of the salt solution, and believes 
that the method which was devised by Perutz and Guttmann is unre- 
liable, either as a clinical test or a method of research. Mayr, in 
studying a series of universal dermatoses involving the entire body, 
points out that the notable decrease in the output of urine is not to be 
regarded as an evidence of water retention by Ibe body, but apparently 
is associated with a greatly increased output of water through the skin. 
A reduced urinary output, therefore, in cases of extensive dermatoses 
cannot be accepted as a necessary evidence of renal disease. 


Acrodermatitis Perstans and Acrodermatitis Continua (Dermatitis 
Repens) and Tbeir Relation to Psoriasis.— These two articles, repre- 
senting papers presented before the British Association of Dermatology 
and^ Syphilology this past summer, are in the best style of English 
clinical case study, and emphasize what is gradually being recognized 
as a striking and suggestive relationship between conditions variously 
denominated as pyogenic and intertriginous dermatitis of staph^do- 
coccic origin, dermatophytosis, dermatitis repens and certain forms of 
psoriasis, particularly the comparatively seldom recognized psoriasis 
pustulosa. Ingram (Brit. J. Dermal, and Syph., 1930, 42, 489) and 
Barber {ibid., p. ,500) discuss and concede a certain amount of funda- 
mental resemblance between the so-called histologic formula of psoriasis 
as promulgated by Civatte and the histopathologic picture of acro- 
dermatitis perstans. Ingram emphasizes the resemblances betiveen 
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certain cases of acrodermatitis and psoriasis, and particularly calls 
attention to the absence of injury, the completely sterile nature of the 
lesion to ordinary bacteriologic investigation, and the presence of flat 
white vesicles witliout evidence of fungus infection in certain of the ' 
cases of acrodermatitis continua. Both authors quote Strandberg’s 
opinion that acrodermatitis continua is a pustular form of psoriasis. 
Barber, however, feels that acrodermatitis continua can be quite 
sharply'’ differentiated from psoriasis, that the former is alwaj's a 
staphylococcic dermatitis due to a peculiar strain of the Staphylococcus 
aureus. It is singularly interesting that Barber should recognize so 
clearlj’^ the clinical resemblances between acrodermatitis perstans and 
dermatitis repens, which he considers staphylogenous infections, and 
eczematoid ringworm and moniliasis, epidermophytid, infective eczema- 
toid dermatitis and psoriasis. He gives as the clinical characteristics 
of pustular psoriasis a tendency to exact bilateral symmetry, occurrence 
upon the thenar eminences and adjacent parts of the palm and the 
central parts of the soles or the inner side of the instep; the formation of 
interepidermic pustules in reddened scaly patches, and not as isolated 
lesions on previouslj'^ normal skin; the occurrence of periodic acute 
exacerbations with rapid formation of new pustules and sensations of 
heat, throbbing and pain; the absence of suppurative paronychia and 
involvement of the mucous membranes and tire entirely negative results 
of microscopic and cultural examination for fungi and pathogenic 
bacteria. Frequently cultures are completely sterile. To the Reviewer 
it would seem that the clinical characteristics and resemblances of 
so-called pustular psoriasis are as suggestive of a relation to the mycoses 
as to the pyogenic infections. The possibility of allergic response with 
rapid destruction of organisms present, in the violence of the local 
reaction, does not seem thus far to have been considered. 
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Treatment of Uterine Fibroids by Smrgery.— It has often been said 
that the reports of results from special clinics should not be taken as 
the average results which are obtained in the aA'^erage metropolitan 
hospital where the work is not done by leading specialists. It might 
be of interest therefore to scan the report of Cohen (So^dli. Med. J 
1930, 23, S75) which analyzes 1000 consecutive cases of uterine fibroids 
wliich were treated at the Charity Hospital in New Orleans and which 
were assembled from various services in the institution. Oi tliis number, 
695 were operated upon and 305 w'ere not subjected to operation for 
various reasons, the chief reason bemg that the patients refused. Of 
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those operated upon 4.5 per cent had an abdominal panhysterectomy, 
0.45 per cent had a vaginal hysterectomy, S6.4 per cent had an abdomi- 
nal supravaginal hysterectomy, the remainder being treated by various 
conservative operations. There was only one case in which the pathol- 
ogist reported sarcoma, while in 2 cases carcinoma of the cervix was 
reported. The operative mortality was 4.6 per cent, which of course, is 
distinctly higher than that slmwn by special clinics but is probably 
lower than the average mortality outside the special clinics. _ The 
influence of the Wassermann reaction on mortality seenas negligible 
since the incidence of a positive reaction in the entire series was 20.4 
per cent while of those who died only 16.6 per cent had a positive 
reaction. 


Postoperative Urinary Retention. — One of the little annoyances 
which frequently complicate an otherwise normal postoperative con- 
valescence is the inability of the patient to empty the bladder. While 
not in itself serious as a rule it makes the patient quite uncomfortable 
unless the bladder is emptied by means of a catheter. The danger of 
the use of the catheter in these cases, under proper aseptic precautions, 
has probably been somewhat exaggerated but if a means ' of relieving 
the patient other than by instrumentation can be employed it might 
be of value, especially in patients of the apprehensive type. In a small 
series of patients, Kottlobs {Zentralbl. f. Gynak., 1930, 54, 2530) has 
found that a rectal infusion of 50 cc. of 2 per cent novocain solution 
will accomplish the desired result in about 84 per cent of the cases. 
After the use of such an infusion the patient will usually void urine 
within an hour although in an occasional patient a second infusion may 
be necessary. Of course it is understood that in order to get results 
with this form of treatment the bladder must be reasonably distended 
and in this connection it must be realized that many patients are con- 
siderably dehydrated following an operation. Therefore tire fact that 
a patient has had an abundance of fluid following operation does not 
necessarily mean that the bladder must be full because much of the 
fluid is often taken up by the tissues. Another point wdiich must be 
observed is that the rectum should be empty when the infusion is given 
so that the drug may be easily absorbed. 

Roentgen Therapy of Pel-vic Inflammatory Disease. — For several 
years Roentgen irradiation has been recommended by various German 
authorities in the treatment of pelvie inflammatory disease, but appar- 
ently this form of treatment has not been enthusiastically accepted in 
this country judging b\^ the paucity of reports. In Germany, however, 
it remains quite popular in certain clinics as evidenced by a report of 
Seitz {Strahlentherapie, 1930, 37, 595) on 380 cases treated by this 
method. He is particular to emphasize that in acute gonorrheal inflam- 
mation of the adnexa the method is proscribed. In acute parametritis, 
however, roentgen therapy seems of use by aiding absorption of the 
e.xudate or else by hastening abscess formation. Its chief indication 
IS in the subacute and chronic cases of tubal inflammation or in para- 
nmtritis. In the gonorrheal cases about 75 per cent are favorably 
anected as e\ddenced by subjective symptoms as Avell as objective find- 
ings, including a drop in the leukocytosis and a slowing of the erythro- 
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cytc sedimentation time. In tubal disease of septic origin and in jrara- 
metritis the results of this therapy seem perhaps somewhat more 
favorable. He usually gives only one treatment, which consists of about 
15 to 20 per cent of an erythema skin dose so that the ovaries receive 
from ^ to ^ of a castration dose. The usual conservative measures of 
treatment such as hot douches, etc., must be used in conjunction with 
the irradiation. 
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Incidence of Retinal Arteriosclerosis, Without General Arterio- 
sclerosis, in Cases Diagnosticated Cerebral Arteriosclerosis. — Ballou 
{U. S. Vet. Bur. Med. Bull., 1931, 7, 60) reports his study of 37 World 
War veterans with cerebral arteriosclerosis, finding retinal arteriosclero- 
sis in 31 and generalized arteriosclerosis in 10. Retinal arteriosclerosis 
and generalized arteriosclerosis were present together in 9 cases. 
Retinal arteriosclerosis without generalized arteriosclerosis was found 
in 22 cases. Six cases showed no retinal arteriosclerosis. One of these 
had generalized arteriosclerosis and 1 hj'pertension. Age does not seem 
to be an important factor in the etiology of cerebral arteriosclerosis as 
the ages of the patients varied from thirty-four to sixty-tlnree years, 
and 12 patients were under fifty-one. Hypertension was present in 5 
cases, 4 of which showed retinal arteriosclerosis. Syphilis was' diag- 
nosed in onljr 2 of the 37 patients, one of them had slight retinal arterio- 
sclerosis, the other none. Ballou concludes that retinal arteriosclerosis 
occurs in a high percentage of cases of cerebral arteriosclerosis (83 per 
cent) and is a valuable confirmatory finding in establishing the diag- 
nosis. Generalized arteriosclerosis is a less common and less valuable 
finding as it occurs in only 35 per cent of the cases. Cerebral arterio- 
sclerosis seems to be an entity, distinct from generalized arteriosclerosis 
dependent on different etiologic factors. 

A new classification for a variety of ocular signs and syndromes that 
are apparently related to a diffuse liporeticular disease (Christian’s syn- 
drome) is offered by Parker Heath (Arch. Ophthal, 1931, 5, 29) based 
on reports of Rowland and others, and 2 cases that came under his own 
observation. The fii-st case, a child aged five years, developed, witliin 
three montlis before the author’s examination, difficulty in vmlking, 
shortness of breath, a dry cough, several annular defects in the skull, 
varying from 2 cm. to 7 mm. in diameter, marked right exophthalrnos 
and other minor facial defects and deformities. Pathologic examination 
of tissue made postmortem showed some lipoidosis of the thyroid gland, 
of the cortical cells of the suprarenal glands, lymph nodes, renal epithe- 
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lium, liver, lungs, heart, dural plaques and bones. The second case, a 
1 ) 03 ^ aged tliree years and eleven months, when twenty-two months of 
age, fell and struck his head. For fom' days he was drowsy and irritable. 
In a few days several teeth came out. A few months another fall resulted 
in an injury to the head resulting in a swelling over the frontal bone. 
Large defects in frontal and parietal bones came later. Other physical 
findings and studies of the blood, spinal fluid and of urine gave negative 
information. Blood cholesterol was 315 mg. per 100 cc. A restricted fat 
intake, the administration of desiccated thyroid and anterior lobe of the 
pituitary by mouth, resulted in great improvement in health, lessened 
bone destruction and ultimate recovery. That several apparently un- 
related pathologic changes about the eyes may be manifestations of 
the same or similar basic defects in fatty metabolism would seem prob- 
able in the light of conclusions based on studies of eye tissue and the 
similarity to changes described in cases of Christian’s sjmdi’ome. Arcus 
senilis of the cornea, Heule’s warts of Descemet’s membrane, vitreous 
bodies of cholesterol crj'stals and calcium soaps, and degeneration in 
the retina found in association with vascular disease may be classed 
as examples of the changes characterized by deposit of lipoids. 
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The Application of Medical and Social Science to the Problems of 
Acquired Deafness. — The modern otologist is not contented to pause 
when his professional verdict of incurable deafness has been given. 
Aware of the potential gravity of this serious crippling disorder in its 
psychologic, social and medical aspects, he is keenly interested in the 
general welfare of his deafened patient and in the inauguration of 
measures for his rehabilitation. The sense of hearing is the principal 
avenue of one’s communication with human society. Pointing out 
that inability to adjust themselves socially and economically is an out- 
standing characteristic of deafened adults, Phillips {Arch. Otolaryngol., 
1930, 12, 1) states that 40 per cent of deafened persons are obliged to 
change their occupations and that every individual with impaired 
hearing requires certain rehabilitative assistance to maintain a normal 
psychologic attitude. Instruction in lip reading is the best weapon 
against an otherwdse inevitable secludedness and loneliness. A suitable 
f of which there are now many adapted to different types 

or deafness, should be used; and the person’s natural repugance to it 
should be overcome. Vocational retraining should be instituted wdien 
indicated. Of course, every effort must be made to detect acquired 
ueafness in the incipient stages, in tlie hope of checking its progress. 
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Two Cases of Mastoiditis Following Blows on the Mastoid Process. — 
By producing a locus 7niiwris rcsistc7ifi(c, external violence is recognized 
as a predisposing factor to subsequent infection of the traumatized 
structures. Accordingly, a history of injiuy not uncommonly antedates 
the onset of a pyogenic or tuberculous osteoartliritis. The proper 
interpretation of the sequence of ei’^ents in such cases is important 
from both an etiologic and a medicolegal standpoint. While your 
abstractor has no desire to become involved in the intricacies of forensic 
medicine, it would seem from the article by D’Onofrio {Arch. ltd. di 
Oiol., Juljr, 1930; abstr., J. Laryng. and Otol , 1930, 45, 892) that the 
mastoidal process is not exempt from infection after contusion of the 
overlying soft parts. He reports the occurrence of an acute suppurative 
mastoiditis necessitating operation in two men who had sustained post- 
auricular blows not long beforehand. The author believes that the 
bacteria probably came to the mastoid cells by way of the blood stream 
although in one case the infection may have entered the tympanic 
cayity from the Eustachian tube and thence to the mastoidal antrum. 
Of course, there is always the possibility that the injury and the mas- 
toiditis though coincidental are independent of one another — causallj". ’ 
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Diagnosis of Early Ileocecal Tuberculosis. — Ileocolography, using a 
double contrast air-barium enema, is emploj^ed by Gershon-Cohen 
{Am. J. Roent. and Rad. Tlicrap., 1930, 25, 367) in the study of ileocecal 
tuberculosis, in conjunction with and after a single contrast enema 
and an intermediary examination. He regards tlie method more valu- 
able than either the single contrast enema or serial studies after a meal. 
The method is self-sufficient in making the diagnosis of ileocecal 
tuberculosis at anj" stage. 


Results of Roentgen Therapy of Goiter, Based on 400 Cases.— 
Observations of Pfahler and Vantine {Am. J. Roent. and Rad. Therap., 
1930, 24, 395) and those of other roentgenologists in a large series of 
cases of hyperthyroidism permit the conclusion that Roentgen therapy 
offers as great prospects of cure or marked improvement as can be 
obtained by any other known means. In cases causing pressure or 
embarrassment of respiration, surgery is indicated. In nontoxic cases 
the WTiters recommend surgical or medical treatment, depending upon 
the type. When medical treatment fails or surgery is refused, tlie non- 
toxic cases mai" be gir’^en several small series of treatments with little 
danger of impairment of the normal function of the gland. 
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Menstrual Headache.— Martin (Am. J. Rocnt. and Rad. Tlicrap., 
1930, 24, 267) is of the opinion that one type of menstrual headache, 
characterized by pain in the occipital or frontal regions, nausea and 
vomiting, and relieimd during pregnancy, probably has an endocrine 
origin. This type of headache may be partially or completely relieved 
in certain women past the age of forty years by the production of an 
artificial menopause by irradiation. In younger women the value of 
castration seems doubtful, and it may even accentuate the symptoms. 
The author reports 6 cases, with good results in 3 after irradiation and 
the production of an artificial menopause. 

Roentgenologically Demonstrable Changes in Bone in Gaucher’s 
Disease.— Since Pick, in 1922, described the so-called osseous form of 
Gaucher’s disease, man^'- such patients have been examined for lesions of 
the bone which might be demonstrable roentgenologically. Fischer, in 
1928, found in the literature 15 reports of cases with lesions of the bone 
and added 2 of his own. Kirklin and Hefke (Am. J. Roent. and Rad. 
Therap., 1930, 24, 258) review 12 additional cases from the literature, 
and report 1 from the Mayo Clinic. In general the bone changes 
comprise marked general osteoporosis, destruction of the spongiosa in 
small or large areas, thinning of the cortex and widening of long bones 
and compression of the affected portion of weight-bearing bones. The 
proximal and distal ends of the femur, the vertebrae, the tibia and the 
humerus seem to be involved most often and in that order. The 
patient observed by the authors was a woman, aged twenty-six years. 
Roentgen examination disclosed enlargement of the medulla and 
thinning of the cortex in the humerus and radius of both arms and of 
the upper ends of both femurs, with a general osteoporosis of the long 
bones. 


Paravertebral Abscess. — Although clinically unrecognized in many 
cases, paravertebral abscess occurs very commonly in tuberculosis of 
the thoracic vertebrae, according to Rigler, Ude and Hanson (Radiol- 
ogy, 1930, 15, 471). Its Roentgen diagnosis is important because it is 
almost pathognomonic of tuberculous spondylitis. It may be the 
earliest Roentgen sign of tuberculous spondylitis and appear before there 
are any visible changes in the bodies of the vertebrae. The VTiters 
report 2 cases of this type. It may also be present in characteristic 
form^ along with changes in the vertebrae which are not entirelj'^ diag- 
nostic; 2 cases of this variety are presented. Paravertebral abscess 
may overlap the shadow of the heart in ordinary roentgenogram of the 
chest and be mistaken for mediastinal disease. 


Mediastinal Pleural Efltusion.— Mediastinal pleural effusion, in the 
opinion of Sagel and Rigler (Am. J. Rocnt. and Rad. Therap., 1930, 
24, 225) is of rather infrequent occurrence and is often overlooked 
because , of the difficulty in making the diagnosis. It is generally 
encapsulated, but may rarely occur as a free pleural effusion and extend 
secondarily into the lateral pleural cavity. The purulent tjqie gen- 
erally follows pneumonia and should be sought for when return to 
normal does not occur after the usual period of illness. The character- 
istic Roentgen finding is a triangular shadow on either the right or left 
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side of and continuous with the median shadow, from which it cannot 
be separated, regardless of the position in which the patient is placed. 
It may displace the adjacent part of the lung or heart, usually the 
latter, to the opposite side. No cardiac pulsation is visible in this 
abnormal shadow. In a series of 15 cases observed by the authors 
posterior effusions predominated and recovery occurred in all but 1 case. 
Six were empyemas of the posterior space; all were proved by thora- 
centesis and all recovered. 


Urography by Uroselectan. — Intravenous urographj", according to 
Hirsch {Radiology, 1930, 15, 480) has the following applications: (1) 
In cases in which anatomic and pathologic obstacles exist for cysto- 
scopy ureteral catheterization or instrumental pyelography. (2) In 
cases in which there is ureteral obstruction and the pyelographic solu- 
tion cannot be injected bejmnd the obstruction. Intravenous urog- 
raphy should be used in patients having uretlrral strictures, severe 
bladder disease and severe bleeding. It is applicable also in cases of 
ruptured kidney, fistuls, transplanted ureters, acute and chronic disease 
of the adnexa, tuberculosis and prostatic hypertrophy. Its use is 
indicated in infants and children. It would appear that on the average, 
three exposures, the first at fifteen, the second at forty-five and the 
third seventy-five minutes after injection, will suffice. However, in 
cases of renal dysfunction clear visualization may not be obtainable 
until from six to twenty-four hours have elapsed. 
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Localization of Streptococci in the Tissues of Rabbits. — In a careful 
study of this problem Valentine and V.\n Meter (J. Infect. Bis., 
1930, 47, 56) found that the localization of streptococci after intravenous 
inoculation of unpurified mass cultures is not intimately dependent 
on the source of the specimen or the clinical history of the person 
furnishing it. Regardless of the origin, the lesions were found in the 
joints in 66 per cent, in the muscle in 22 per cent, in the heart in 21 per 
cent and in the kidney in 18 per cent. There was very little difference 
found bet^veen streptococci from the mucosa of the buccal cavity and 
those isolated' or cultured from acute or chronic apical abscesses. 


Killing Bacillus Tuberculosis by Chlorin in Water. — The numerous 
avenues open to the tubercle bacillus by which it may reach new hosts 
make any practical suggestion for closing any of these of great interest. 
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Kopeloff and Davidoff (Pros. Soc. Exper. Biol, and Med., 1930, 28, 7) 
found that chlorin gas in tap water in a concentration of 30 to 50 parts 
per 1,000,000 is an active disinfectant, and renders suspensions of B. 
tuberculosis in water noninfective for guinea pigs in five minutes. They 
suggest the possible application of this in restaurants, soda fountains, 
drinking places, etc., where contamination with B. tuberculosis is 
encountered. ____ 


Contribution to the Experimental Study of Acute Alcoholism (First 
Paper),— Several questions relating to acute alcoholism and interesting 
from a medicolegal point of view have been studied by SiMONiN (J. 
phys. et path, gen., 1930, 28, 596). Some of the experiments were carried 
out on the human subject, while in others guinea pigs were used. 
Estimations were made of the alcoholic content of the blood and urine 
at various time intervals after the ingestion of alcohol. It was found 
that an equal dose of alcohol produced a greater rise in the alcoholic 
content of the blood when it was administered in concentrated form 
rather than diluted. This difference, however, was less noticeable when 
the quantities of alcohol administered were very great. The maximum 
in both blood and urine was reached one hour after ingestion, beyond 
which time the alcoholic content gradually fell, reaching normal in 
about seven hours. A second dose one hour or more after the first 
produced a second sudden rise in alcoholic content of blood and urine, 
which reached a maximum greater than the first. If the second dose 
was administered within an hour the alcoholic content rose steadily to 
a maximum proportional to the amount of alcohol given. In compari- 
son to the absorption of alcohol given on an empty stomach, the absorp- 
tion following food was found to be retarded, but the concentration in 
the blood rose to just as high a level. The maximum was reached in 
two hours, while return to normal took twelve hours or more. The 
content of alcohol in the blood serum was found to be slightly greater 
than in the blood cells, in the proportion of about 5 to 4. The author 
has also recorded observations on cerebellar, vestibular and psychomotor 
signs at different stages of intoxication. 


Acute Alcoholic Poisoning of Adults and Children: Coefficient of 
Fatal Alcoholic Imbibition (Second Paper).— Sijionin (J. phys. et path, 
gen., 1930, 28, 624) has attempted to determine what level of alcoholic 
content in the blood following ingestion of alcohol is followed by a fatal 
result. This figure, expressed in cubic centimeters per liter of blood, 
has been termed the “coefficient of fatal alcoholic imbibition.” One 
fatal case of alcoholic poisoning was cited in which the blood contained 
9.12 cc. per liter, but the author hesitated to state this value as the 
miniipum for a fatal outcome in man. Experiments on guinea pigs 
indicated that the coefficient for these animals lay between 8 and 9. 
Death occurred only after some hours and after the alcoholic content of 
the blood had fallen much below its highest level. The author has 
calculated the approximate coefficient for children by a study of 12 
cases collected from the literature. His data indicated that for children 
the coefficient is approximately one-third of that for adults. For young 
guinea pigs, however, the coefficient was the same as for adult animals. 
An experimental study of the effect of insulin upon guinea pigs to w'hich 



73S 


PROGRESS OF MEDICAL SCIENCE 


alcohol had been administered shoAved that the insulin had no effect 
upon the alcohol and acted in the same Avay in animals which had 
received aleohol as in those which had not. 


Tissue Reactions to Intravenous Bacteria.— Because of tlie general 
use of rabbits as test animals in studies of streptococci and other bac- 
teria it would seem that all investigators should familiarize themselves 
with the reactions of normal animals to the intravenous injections of 
dead bacteria and colloid substances. Nye and Parker {Am. J. Path., 
1930, 6, 381) in a Avell illustrated report found that there follows sueh 
injections a marked reaction in tissues containing reticulo-endothelial 
cells consisting of an increase in lymphoid cells which are eventually 
transformed into, or replaced by, monocytes and giant cells. 


Experimental Lobar Pneumonia in the Dog.— Terrel and Robert- 
son {Proc. Soc. Exper. Bwl. and Med., 1930, 27, 973) have been suecess- 
ful in producing lobar pneumonia in dogs by means of the insertion 
through a radio-opaque catheter of a culture of pneumococcus suspended 
in a viscous starch broth mixture into a small bronchus of the lung. 
The characteristics of lobar pneumonia in man were reproduced both 
in the course of the disease and the pathologie processes. The differences 
noted were a gi-eater degree of bloodA'essel engorgement, the smaller 
amount of fibrin and the more rapid decrease in size of the resolving 
lung. (These differences would appear to be related to the use of animals 
suddenly brought in contact for the first time with the strains of pneu- 
mococci used, and the results might very well differ from those in man 
with his variable degrees of immunity response to the pneumococcus. 
Retrospector.) 


Bacillus Diphtherise: A Variable Organism. — The pleomorphic 
character of Bacillus diphtherise has long been recognized but the signifi- 
cance of the forms noted has not been clear. Smith and Jordan (J. 
Bacterial., 1930, 20, 25) speak of the inAusible forms obtained by filtration 
of aged cultures as the protobacterial forms and they found that there 
developed from these through a constant sequence of morphologic 
types, viz., granules, giant cocci, micro- and diplococci, finally the pleo- 
morphic bacillary forms. None of the cultures recovered from the 
filtrates possessed virulence and there were many other changes from 
the original cultures noted. These Yale authors believe these proto- 
bacterial forms must play parts of fundamental importance in infection 
and resistance. A study on the dissociation of the diphtheria bacillus by 
Yti of Harvard (J. Bacterial., 1930, 20, 107) leads the author to conclude 
that smooth virulent and toxic diphtheria bacilli are transformed to 
nonvirulent, “R” (rough) forms in the throats of patients during con- 
valescence. Toxin formation may diminish independently of mor- 
phologic change. The dissociation in vitro seemed to be governed by 
contact with antibacterial rather than with antitoxic serum and he 
therefore considers it logical to vaccinate carriers of “S” (smooth) 
diphtheria bacilli with “S” vaccine. 
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The Nature of Dietary Deficiencies of Milk. — Von Bunge pointed out 
that milk is too poor in iron to meet the needs of the growing young for 
this element and that young are born with a store of iron that lasts 
through the suckling period. Numerous experiments in the modern 
era have demonstrated that when young growing rats are restricted to 
a diet of milk alone development is soon arrested and anemia develops. 
Hart and Steenboch demonstrated that the addition of copper and 
iron to such a diet results in prompt relief of the anemia. So far as 
the life histories of their animals go, they seem to prove that two out- 
standing deficiencies of milk are iron and copper. Their experiments 
did not extend through the period of reproduction. Becker and 
McCollum {Am. J. Hyg., 1930, 12, 503) report experiments showing 
the reproductive behavior of rats on rations consisting chiefly of dried 
milk. The data presented show that where rats are confined to rations 
consisting chiefly of milk and dextrinized starch progress is not normal. 
•Recent investigations in several laboratories have shown that liver is 
rich in copper. It is also rich in iron. Since the rats used in the present 
e^eriments have succeeded so well on milk supplemented with ferric 
citrate and copper sulphate, six generations having shown normal 
powth and normal fertilitj'', it is evident that it is the richness of liver 
in these two elements which makes it an effective supplement to milk. 
That a combination of milk, iron and copper is capable of further 
improvement is shown by the fact that on certain other diets it was 
possible to stimulate growth at a greater rate and attain greater size in 
the animals. Combinations of milk powder and 5 per cent of liver did 
not induce more rapid growth, greater size or greater fertility than did 
the milk powder supplemented with iron and copper. It is not improb- 
able that there is a quantitative relation of liver and milk more favor- 
able to groAvth than that employed in these diets. Further work will 
show whether this is true and also whether liver, if fed at higher levels, 
will contribute something other than iron and copper to a milk diet 
that will render it more effective in producing optimal growth in the rat. 

The Abatement of Noise. — A study of city noise has just appeared 
m a report of a commission appointed by the Commissioner of Health 
to study noise in New York City and to develop means of abating it 
{Report of Noise Abatement Commission, Department of Health, City of 
New York 1930). The commission made a careful study and the 
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report contains an exposition of the subject from the popular, scientific 
and serious standpoints. TJie commission undertook the first complete 
scientific analysis of city noise ever attempted. A traveling laboratory 
carried two types of noise-measuring devices, one that measured the 
deafening effect of noise and another called a “noise meter” that 
picked up the noise directly through a microphone and registered its 
intensity on a dial. The unit of loudness used was the decibel. This 
is approximately the smallest change which the ear can detect in the 
level of sound. The commission also studied the effect of noise upon 
the hearing apparatus and the nervous system. They concluded that 
the continual pressure of strident sound to which New Yorkers are 
subjected tends to produce impairment of hearing, to induce harmful 
strain upon the nervous system, leading to neurasthenic and psych- 
asthenic states, to cause loss of efficiency of workers and thinkers, and, 
finally, to interfere so gi'avely with sound refreshing sleep that rest is 
difficult and in some cases impossible. That noise is harmful is suffi- 
ciently evidenced by the feeling of annoyance it causes almost everyone, 
and also by the fact that in many cities and in different countries 
the effect of noise has been seriously considered. So far as the sources 
of city noises are concerned, they were found to come chiefly from the 
following : Traffic — automobiles, trucks, buses, motorcycles ; transporta- 
tion — trolley cars, trains, subway, elevated, railroads; building opera- 
tion — pneumatic drills and riveters, exhauste from steam and gasoline 
hoists and shovels, pile drivers, blasting, unloading, loading, shouting, 
compressors; homes — loud speakers, pianos, phonographs, musical in- 
struments, late parties, barking dogs; streets — radio and music stores, 
peddlers, loiterers, garage and taxi stands; harbor and river — whistles, 
bells, sirens, motor exhausts, horns; collection and delivery— ash, garbage, 
milk, papers, food, mail, express; miscellaneous — airplanes, factories, 
restaurants, amusement halls. 


A Comparative Study of Hemolytic Streptococci From Patients Con- 
valescent From Scarlet Fever. — Kirkbeide, Wheeler and West (/. 
Infect. Dis., 1930, 47, 16) undertook an investigation of 85 cases of 
scarlet fever to determine whether the type of hemolytic streptococci 
intitially present became altered in any way during the course of the 
infection, or whether any relationship could be established between the 
reactions of a particular strain and the epidemiologic evidence of its 
ability to induce infections in human beings. From 50 to 60 per cent 
of the patients were found to be carriers of hemolytic streptococci at 
the end of the thirty-day quarantine period required. The failure to 
find streptococci even when repeated examinations were made could 
not be accepted as definite evidence of the absence of streptococci. 
Thus, from 5 patients who gave one, two or three negative cultures, 
cultures were again taken and hemolytic streptococci were recovered 
in every instance. While the clinical histories of 47 patients indicated 
that during the early stages of the disease between 20 and 30 per cent 
had probably been the source of the incitant of infections in other 
persons, only 2, or less than 6 per cent, of 34 patients who were carriers 
of hemolytic streptococci at the time they were released from quarantine 
gave a history of being the probable source of the incitant of infections 
in persons in contact with them later. The strains isolated during the 
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early stages of the disease from 60 typical cases of scarlet fever were 
found to vary widely with respect to their cultural, biochemical and 
serologic reactions and their toxigenicity. No fundamental differences, 
however, were observed between the streptococci isolated from the same 
or from different patients during the course of the disease or from 
healthy convalescent carriers as long as from two to six months after 
onset. Moreover, no differences were observed that could be cor- 
related with the apparent infectivity of the strain at the time it was 
isolated. Comparative tests on a number of cultures of streptococci 
from each of 18 patients showed that in 12 instances those isolated at 
the end of the quarantine period or later were identical in all their 
reactions with the streptococci isolated from the initial culture from 
the same patient. In 5 of the 6 cases in which they were not identical 
the history of contact indicated the possibility of the transfer of the 
second type of streptococci from another patient known to harbor such 
a type. The usual cultural, biochemical and serologic tests and the 
tests for toxin production all fail to differentiate the hemolytic strepto- 
cocci isolated from patients with scarlet fever from those from convales- 
cent carriers or to indicate their probable pathogenicity for human 
beings. At present, therefore, a system of quarantine for scarlet fever 
based on bacteriologic examination would be impracticable. 
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Diminution of Chlorid Measurement After Drying Blood and Tissues. 
— F. William Sunderman and Priscilla Williams (from the John 
Herr Musser Department of Research Medicine, University of Penn- 
sylvania, and the Ayer Laboratory, Pennsylvania Hospital). In deter- 
mining the chlorid content in tissues, we have found that the amount 
of chlorid recovered from the material analyzed after drying was always 
less than the amount recovered from the material analyzed in the wet 
the difference amounting to as much as 31 per cent. When the 
dried tissues were covered with water for an appropriate period of time 
before AgNOs-HNOa digestion, the quantity of chlorid recovered from 
the dried samples W'as practically the same as that recovered from the 
original ivet samples. Experiments which we have made suggest that 
tat (or fatty acids) may be responsible for the diminution of chlorid 
measurement after drying. With the increasing extension of our 
methods to tissue analyses, and since many of our tissue analyses are 
made on dried samples, we . believe attention should be directed to 
I technical difficulty encountered in the chlorid determination of 
dried biological materials. 
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Does Any CO 2 in the Blood Exist as Carbhemoglobin?— William C. 
Stadie and Helen O’Brien (from the John Herr Musser Department 
of Research Medicine, University of Pennsjdvania). Bohr’s old hypo- 
thesis, supported by Bayliss and others, that a considerable part of 
the CO 2 in blood exists as a direct combination with hemoglobin called 
carbhemoglobin, had been completely replaced by the current notion 
that all CO 2 exists as physically dissolved CO 2 or as bicarbonate ions. 
Recently, Henriques showed that the rate of exchange of CO 2 from the 
blood in the lungs was far in excess of that calculated from velocity 
data obtained from simple aqueous solutions and he showed tliat in 
hemoglobin solutions the velocity of the reactions H 2 CO 3 — > H 2 O -f 
CO 2 was greatly increased. This fact, since abundantlj'- corroborated 
bj'^ Van Slyke and Hawkins (1930) and Dirkin and hlook (1930), led 
Henriques to revive the Bohr hypothesis that 30 to 60 per cent of the 
CO 2 of the blood was in the form of carbhemoglobin. To support tliis 
hypothesis Henriques measured the activity of the bicarbonate ion in 
hemoglobin solutions by the Donnan membrane method and found, 
as had Stadie and Hawes (1928), that a hco 7 '^as diminished b;^ the 
hemoglobin. This he attributed to carbhemoglobin formation whereas 
Stadie (1929) concluded it was due to a simple physicochemical 
mechanism depressing the activity coefficient of the bicarbonate ion. 

Stadie and O’Brien in this paper present two types of evidence on the 
problem. ( 1 ) A hemoglobin solution containing knovm concentration 
of Na was divided into two portions. The &st was titrated with HCl 
and the pH determined electrometrically. Prom the data NaHb can 
be calculated at any pH. The second portion was equilibrated with 
CO 2 and the pH and total CO 2 was determined. The total CO 2 is 

COi = H 2 CO 3 + NaHCOj + HbCO: 

Also; NaHCOs = b - NaHb 

where b is total base and HbC 02 is hypothetical carbhemoglobin. All 
factors are now known except HbCO" which may be calculated. It 
was found that no appreciable amount of CO 2 was present as HbCO". 

2. Solutions of hemoglobin containing Icnown base (Na) were equili- 
brated with CO 2 in the Stadie and Sunderman (1931) freezing-point 
apparatus and the depression( A) of the freezing-point determined. The 
concentration of the bicarbonate ion ean be calculated by the equation : 

'"HCOy ~ l.86f 

where f = osmotic coefficient. It was found that the ChcoI osmotic- 
ally determined and the H2CO3 calculated from the CO2 pressure 
accounted within ±4 per cent for the total CO2. 

The conclusion from the two types of experiment is that no carb- 
hemoglobin exists in the blood but that all CO2 is in the form of H2CO3 
or HCO-3. 


Breathing Measurements of Normal Newborn Infants. — Douglas 
P. Murphy and Edward S. Thorpe (from the Gynecean Hospital 
Institute of Gynecologic Research and the Department of Pediatrics, 
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University of Pennsylvania) . The object of the study was to determine 
the minimum ventilation needs of full term normal infants. Exact 
knowledge upon this point was found to be lacking. Such information 
had a practical bearing upon the application of the Drinker respirator 
in the treatment of asphyxia neonatorum. 

The observations were carried out during the months of June, July, 
August and September, 1930 in the University of Pennsylvania Hospital 
Maternity Department. 

Only full term healthy infants were tested. Test day weight, full 
length, sitting height and chest circumference at the nipple line were 
recorded. To secure measurements of sleeping infants tests were made 
as soon after feeding time as possible. 

A group of 74 infants were tested, 60 of wliich gave sleeping records. 
The measurements were made using a plethysmograph connected with 
a delicately constructed Krogh spirometer, the latter recording upon a 
kjunograpL The plethysmograph was a brass cylinder approximately 
18 inches long and 6 inches in diameter. The infant’s head protrudes 
through a specially constructed rubber collar, standard equipment for 
the infant size Drinker respirator. The rigidity of the collar was 
brought about by stretching it in fitting, and by pressure from a metal 
shutter applied against its outer surface. 

Thi-ee samples of the quietest sleeping breathing of each of the 50 
infants formed the basis for the summarized results. The Hgh and 
low limits of rate, depth and minute volume were recorded. No con- 
clusions were drawn. The observations, however, indicated that the 
method was a practical one for measuring the breathing of newborn 
infants, and that no real difficulty is to be encountered in measuring 
sleeping infants. It suggests the possibility of using the method in 
studying sleep in such infants and that it may be of value in evaluating 
changes in rate and rhythm in the breathing of sick children. 


The Effect of the Injection of Trypan Blue on the Sedimentation 
Bate of Erythrocytes in Inflammation. — G. H. Klinck, Je. (from the 
Department of Pathology, University of Pennsylvania) , It was thought 
that the cells of the so-called reticulo-endothelial system may be 
involved in inflammation — particularly in the production of fibrinogen, 
which is responsible for the change in the sedimentation rate of ery thro- 
cytes that accompanies most inflammations. It was planned to com- 
pare the Fahraeus reaction in rabbits that were treated with trypan 
blue and injected wdth pneumococcus, with rabbits that were injected 
only M'ith the pneumococcus. It w'as hoped to show that the “blocked” 
reticulo-endothelial cells, in the presence of inflammation inhibit 
fibrinogen production in some way. Groups of rabbits were given sub- 
cutaneous injections of trypan blue until their cells had absorbed the 
maximal amount of dye. Other groups receiving no dye were used as 
controls. It was found that the injection of dye caused no change in 
the usual sedimentation rate. Intense inflammation in all animals 
Was induced by the intracutaneous injection of a diluted culture of 
pneumococcus. Sedimentation readings were made tlu'oughout the 
course of inflammation. The intensitj’- of the local inflammation 
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increased and decreased as the rate of sedimentation rose and fell. 
When averages of sedimentation rates of all control and all “blocked” 
animals were made it was found that the sedimentation rate in the 
control animals (75 mm.) was more than twice as high as that in the 
dye-treated animals (31 mm.) at the height of the reaction. It was 
noted that in all animals and in averages for all groups that the control 
groups had a lower rate of sedimentation at the beginning of the experi- 
ment than did the dye-treated groups. The rise in sedimentation 
occurred somewhat later in the blocked animals tlian in the controls, 
rose to a less height, and persisted somewhat longer. These observa- 
tions were thought to indicate a lag in response to infection and an 
inhibition of defense reactions in animals that were receiwng dye. 
The lowering of the sedimentation rate is due to decreased amounts of 
fibrinogen, and it is concluded therefore tliat the so-called reticulo- 
endothelial cells have a role in its production, since when tliey are 
"blocked” there is evidence of lessened fibrinogen during inflammation. 
These observations show that the injection of trypan blue does not 
decrease the rate of sedimentation in normal animals, and it is probable 
that the function is indirect, being active only during the presence of 
inflammation or other patliologic conditions. In several experiments 
blood fibrinogen was estimated and a parallelism was found to exist 
between the amount of fibrinogen and tlie rate of sedimentation. 


Prof. F. Verzar's Motion Picture Film. — Movements of Intestinal 
Villi. — ^Through the courtesy of Dr. M. H. Jacobs tins film was shown 
for the first time in this country. Explanatory remarks w'ere made by 
Dr. Clark. The film shows tire spontaneous movements of villi of the 
small intestine of the dog, at a magnification of about thirty times 
and at a rate of twice the natural one. Rapid retraction without 
increase in diameter and slow'er return to normal are outstanding 
characteristics. 
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In 1920 Neisser^ reported clinical improvement in several cases 
of exophthalmic goiter on small doses of potassium iodid. He 
started with a 5 per cent solution, 2 to 5 drops three times a day 
and increased 1 drop at a time to 8 to 20 drops. A year later E. and 
M. Mellanby^ reported that iodin, when given either in the form 
of cod-]i^"er oil or in small doses of potassium iodid, caused a striking 
improvement in symptoms, preceded by a period of aggravation of 
symptoms and increased metabolism. In the same year Loewy 
and Zondek^ confirmed the clinical results of Neisser and checked 
them with metabolic rate determinations in 3 cases. Following 
this there were several reports on the treatment of exophthalmic 
goiter by this method. In 1924 Cowell and Mellanby® reported a 
detailed study of 8 cases treated with potassium iodid in doses 
varying from 1 to 18 grains. They found distinct clinical improve- 
ment in all cases. The lowering of the basal metabolic rate and 
slowing of the pulse rate was maximum between the tenth and 
twentieth days of treatment. 

With the introduction of Lugol’s solution, the use of potassium 
iodid in the treatment of exophthalmic goiter was generally aban- 
doned. In 1926 Fitzgerald® reported that resublimed iodin in solu- 
tion in dilute hydriodic acid was as effective in lowering the pre- 
operative basal metabolic rate as Lugol’s solution. There have 
been several reports on the use of a combination of an iodin com- 
pound and vitamins A and D. Adamson and Cameron^ showed 
in a series of 12 cases that “vitiodum” (a combination of vitamins 
A and D and iodized jecoleic acid) is as effective as Lugol's solution 
when administered in exophthalmic goiter, and the limits of its 
beneficial action closely resemble those of Lugol’s solution. In a 
later report Fraser and Cameron® demonstrated in a study of 4 cases 
that a combination of vitamins A and D and sodium iodid produces 
the same beneficial effect as “vitiodum” and as Lugol’s solution in 
the pre-operative treatment of exophthalmic goiter. They fm’ther 
showed that the vitamins alone are ineffective. At the same time 
Habinowitch® also reported on the use of “vitiodum” in exophthal- 
mic goiter. He showed that in 12 cases of exophthalmic goiter 
treated with this mixture of iodized fatty acid and vitamins the 
average decrease in basal metabolic rate was 4.7 per cent per day, 
whereas in another group of 12 cases, clinicallj'- similar, treated with 
Lugol’s solution the average fall was 3.2 per cent per day. These 
results were obtained in spite of the smaller dose of available iodin 
given with the vitamin-containing mixture than when Lugol's 
solution was used. Recently Fulton and Alt,^® in a study of 42 
bed patients at the Peter Bent Brigham Hospital, showed that 
Lugol’s solution, sajodin — calcium iodobehenate, Ca(C 2 iH 42 lCOO )2 
and saturated potassium iodid solution are equally effective in the 
pre-operative treatment of thyrotoxicosis as judged from the rate 
of reduction in the basal metabolism. In 15 cases treated with 
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Lugol’s solution the average daily fall in basal metabolic rate was 
3.2 per cent, in 11 cases receiving sajodin it was 3 per cent and in 
16 receiving saturated solution of potassium iodid it was '3.3 per 
cent. 

A few observations on the action of ethyl iodid were made in this 
clinic several years ago at a time when the substance was being 
used in the determination of cardiac output by the Henderson and 
Haggard method. It was thought that a volatile agent administered 
via the lungs might have a prompter action than one administered 
orally. The observations made showed that ethyl iodid produced 
the characteristic response, but pressure of other work prevented 
a systematic study of it at that time. 

The recent development of a convenient technique for the admin- 
stration of ethyl iodid in the treatment of fungus infections of the 
skin by Swartz, Blumgart and Altschule^^ revived our interest in 
this drug, and in consequence the present series of observations were 
made. 

Method. The patients were kept at rest in bed in the hospital 
and daily basal metabolic rates obtained. After the metabolism 
had reached a level on rest alone iodin administration was begun. 
Ethyl iodid was administered via the respiratory tract by having 
the patient breath through the inhalator described by Swartz, 
Blumgart and Altschule.^^ ' In the first 5 cases 2 gm. (1 ccO were 
given daily in one dose; in the remainder the dosage was 4 gm. 
(2 cc.) daily.* The inhalations occupied a period of about twenty 
minutes. At this rate of administration no toxic effects were noted. 
If given more rapidly the patient became dizzy and slightly stupor- 
ous. In a few cases salivation was marked during the inhalation. 

The inhalations were continued until the metabolism again 
reached a level. Lugol’s solution, 2 cc. (30 minims) or 250 mg. 
daily by mouth, was then substituted and continued for three 
days or more, followed by a subtotal thyi’oidectomy. 

A similar procedure was followed in those cases treated with 
potassium iodid. After a resting level of metabolism was obtained 
potassium iodid in the form of saturated solution was given by 
mouth until a level of metabolism was again reached. The first 
3 patients received 3 grains (0.18 gm.) daily, the remainder received 
6 grains (0.36 gm.), or 275 mg., daily. 

Maierial. ^ A total of 25 patients were treated with ethyl iodid for a 
var 5 dng from_ seven to fifteen days. One of them is excluded from 
ne following analysis because she developed pneumonia and the inhalations 
Had to he discontinued. 

ill f ^ ^HSdlts in 24 cases are summarized in Table I and Chart I. Chart II 
lustrates a tjqiical response to ethjd iodid. 

According to the results obtained by Blumgart, Gilligan and Swartz'® about 46 
iodin*^*^*^ the eth 5 d iodid is retained in the body. This is equivalent to 1470 mg. 
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Chart I. — Comparison of the metabolic rate changes produced by ethyl iodid 
and Lugol’s solution*- in exophthalmic goiter. The cases were grouped in accordance 
wnth the resting levels, each 10 point interval constituting a group. 



Chart II.— Reduction in basal metabolism of a patient with exophthalmic eoiter 
as a result of the pre-operative administration of ethyl iodid. Lugol’s solution did 
not produce any further response. 


Table 1. — Analysis of the Successive Effects of Best, Ethyl Iodid and Ldqol’s Solution. 
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In 23 of the 24 cases there was a reduction of more than 10 points in 
the level of metabolism, the drop varjdng from 12 to 55 points. The 
paient who failed to make a maximum response had been receiving Lugol's 
solution for three weeks until ten days before entry into the hospital. 

The average basal metabolism just after admission to the hospital was 
+57. After a resting period varying from two to nine days the average 
basal metabolism was +24. The average daity fall in metabolism was 
3.7 points, varying from 1.8 to 7.4. 

In 23 patients the effect of Lugol’s solution in large doses was observed 
for an average period of 3.3 days following the period of ethyl iodid inhala- 
tion. Eleven dropped 1 to 26 points, 4 showed no change and 8 rose 1 tc 
6 points. Only 3 patients dropped 10 points or more. One of these 
developed diarrhea during the period of ethyl iodid iidialation, which 
subsided coincident with the substitution of Lugol’s solution. The average 
basal metabolic rate after treatment with Lugol’s solution was +22. 



Chabt III.— Comparison of the metabolic rate changea produced by potasaium 
iodid and Lugol’s solution^: in exophthalmic goiter. The cases were grouped in 
accordance with the resting levels, each of the following intervals constituting a group: 
imder 45, 45 to 59, 60 and over. 

The fall began in one to five days. Fourteen patients showed a definite 
reduction in the first two days. In 5 instances it was delayed four to 
five daj^s. The maximum response required seven to eight days, the 
variation being four to thirteen days. Fifteen patients, or 63 per cent, 
showed their maximum fall vdthin eight days. _ 

The data in Table I illustrate some of the peculiarities of the lodm 
response In 7 cases there was a rise in metabolism on the first or the 
first and second days after ethyl iodid inhalations were begun. This nse 
has been noted preidously, particularly as mentioned above, by E. and M. 
Mellanbv.^ In 13 cases the fall in metabobsm had the characteristics ot 
a “treppe” response. In the remaining cases the fall in the basal metab- 
olic rate was uninterrupted but of varjdng rate. 



Table 2. ^Analysis of the Successive Effects of Rest, Potassium Iodid and Lvgou’s Solution. 


Lugol’s sol. 2cc. daily 

•Hwa 

ni oauuqQ 

^ o w o <o cq o s-H eo lo o 

1 7 mT 1 1 1 7++ 1 7 

-4.1 

•paAJasqo 

SXcp JO *0^ 

CO cq ^ cq »0 *o »-H ^ o CO cq C3 

CO 

•Kiva 

[OAO[ oanjoAV 

_ o iO«00>OOOOC5eo-t<t^*f3*-toeO 
::P ^ T-i ^ ^ ^ ^ C4 cq eq CO 'if cq 

+ +++++++++++++++ 

0 

cq 

+ 

•[luj X|!t:p nmuiKn];^ 

ocoocq-fooooocqococoooococq 

coeo-t<coMocqt'^'f»ocO'f^’'fif3Co^coio 

1 1 1 i 1 t ( 1 M M 1 1 1 1 1 1 

40 b- 

-f -oJ 

1 1 

'KWa «! sSunqo 

oo^ocoes^-co»-*«£>Oi-•cqeq^»t-H^-•■fo^- 

^cicqeqcqcocqr-teo'fcoeot-H'fcqcqco^ 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

b- 

CO* OS 

cq cq 

1 1 

•aSuTjqo 

umrareBm jo] ainix 

coi'-i'»caioeqcO'f«o»oco*>*"ft’*'t^toooc» 

b- b- 

CO ^ 

.tup ‘nnSaq puj oraij. 

CO 


■aiva 

o*HOO»oh-«-«»oeoocqot'^t^coc:>tooco 

^'^^»-Hcqco»^r^vHcqcocqcoeo'fco 

1 1 1 1 1 1 1 1 1 1 1 i. 1 1 1 1 1 1 

wl 0 

CO 

cq cq 



+ + 

1 

1 

1 

•o 

E 

<o 

CO 

o 


♦ 'f • 

1 


• • • ‘Cq 

CO 

* 

• • • . .*-< .«o . -COO ."fcq ‘CO • 

• ‘^-Hcq ‘Cq^o •'f • 

::::;+;+: :++ ;++ :+ : 

cq 

• • .^5^^ co*-> •'tf -OO 

• • ’y-i cqcq ‘"f »cocq 

• • •+++ ++ .+ .++ 

- 

•CO »oco .cq -ooeq •'foqoo 

•FH • . . . .cq -eq ^eqeo ‘co^co 

;+:::: :++ :++ :+++ 

1 

1 

1 

o 

* • « 

t'* . «toeqoo . b- o o CO o 

• . • CO cq cq 'f CO 

+ •+++ t :++++ ;++++++ 

1 


• • 

t'.b»-Nio *00 ‘COO CO . 0> CO W N. 1-t CO 

V-I r-i .a-4 •COf-l cq • CO CO 'C' CO CO CO 

++++ :+ :++ + :++++++ 

CO 

• • * « 

'f*H .oO"f<o • o CO cq -O' CO cq b* «5 00 • 
^ • CO « »-H *-i cq CO CO CO CO CO • 

r2 

.2 

1 



. 


'i-^ooO'fb» ’cqtoodcot^ •coot'- .r-* 
.»-i cqi-Hcq •eoi-H cqcq .cqcoco *10 
•+++++ :+++++ :+++ :+ 


00 10 cq <0 CO ^ W3 CO 00 CO »“♦ • •co'fiokoo 
cq cq cq cq cq »-• CO cq 'f . 'co^co-xfio 






« 

-If cq b- cq CO CO CO • *00 • 'CO • .t>- 

cq ^ cq cq cq • • . .-o' • •f 

+++++++.: :+ ::+;+: :+ 


cqb-w . .CO .^coowo ..-St'. 

cqcqco • .co ‘Coeo-Hco •co'f •'fcouo 

+++ : :+ :++++ :++ :+++ 


CO 

0 •lOO.-H •I'-b-COCq *0 b» CO 0 0 

cq •cococo -cqcocqco • 'f -f 0 »o »o co co 
+ :+++ ;++++ :+++++++ 

cq 

O'fco .40^ .coci ••“•-fOioc'qeo 

*-iCOCO •'f'f •'<fCO 'iO • »0 »f CO lo CO CO 
+++ :++ :++ :+ :++++++ 



.•f .coeqa-t .COOOb-a-HCO • O O • • 

• •CO ‘CO^^ ♦»OCOCO-'fO >40*040 • • 

:+ :+++ :+++++ :+++ : : 

1 -Hiva 

JO JOAOI 3UIJB0JJ 

b--f-f'f-f^COOCOCOa-«CS"f-fCOOO*0 
xocq coco'f'f'f'f'f^i0 40 4o»ocOcocot>-co 

cq -f 

40 40 

4- + 


•BXtjp ^natn^TOix 
ojojaq ^S3j omix 

•0'0cocooob»'f''i‘»ocqooo40b-b-04oco 

40 CO 

*0 40 

-ppid 

i -“'1 V! ana isnj 

CO 

. oO e5cococoocqo»ocoo*-«40ob'cicoo 
co 40 00 40 »o 'f 40 b- --f CO CO 00 b- ca 10 c- ^ 

40 b- 

CO CO 



i -sjco^ ‘oSy 

— <^cqo-fb-cocoe'J»ob-«-'40^cocooqeq 
cq CO cq 04 CO cq Cl -f CO CO *0 cq cq c-j CO -f O'* CO 

^ig 

0 

O^"o 

j‘ •oji Aiojujoqiri 

0 

*.o^coo — b-b-4aeoocqcocococob-cq*af m 

0">fC5cob-cqooocqocob-4Q-MODCscj4.'3 « 

0 0 C3 ca*-« eo^ •-•cjcseo 0 — * »?< 0 0 0 f. 

cococob-b-oocob-oot'»t-«(Ob-b>c6cot-*co > 

-< 


• Time when Lugol’a solution was substituted for potassium iodid. 
t No Lugol’s solution. 
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Potassium lodid. Material. Eighteen patients were treated with satu- 
rated solution of potassium iodid for a period of five to thirteen days. 
The results in these cases are summarized in Table II and in Chart III. 
Chart IV shows a typical response to potassium iodid. 

All the patients responded with a fall in basal metabolic rate, varying 
from 16 to 47 points. The average basal metabolism soon after entry into 
the hospital was -}-65. After a rest period of two to nine days the metab- 
olism was -1-52. At the end of the test period with potassium iodid it was 
-1-23, a drop of 29 points. The average daily reduction in metabolism was 
4.5 points, varying from 2.8 to 8.2. 



Chart TV. — Reduction in basal metabolism of a patient with exophthalmic goiter 
as a result of the pre-operative administration of potassium iodid. Lugol’s solution 
did not produce any further response. 


In 16 cases the effect of large doses of Lugol’s solution was observed 
following the treatment with potassium iodid. The period of observation 
varied from one to seven days. Eleven showed a lowering of metabolism 
of 1 to 14 points, 2 showed a rise of 4 to 6 points and 3 showed no change. 
Five cases showed an appreciable reduction in basal metabolic rate of 10 
points or more. The average reduction was 4.1 points. 

The fall in metabolism began in one to four days. Seven cases showed 
an appreciable fall on the first day, 3 on the second day, 5 on the tliird 
day and 3 on the fourth day. The maximum response occurred in six and 
seven-tenths days. Three patients responded under five days, 5 on the 
fifth and sixth days, 7 on the seventh and eighth days, 2 on the ninth and 
1 was delayed until the twelfth day. Thus, 83 per cent of the patients 
made their maximum response on potassium iodid within eight days. 

The data of Table II show that only 1 case gave a rise in basal metabolic 
rate on the &st day after the iodin medication was started. In 8 cases 
the drop in metabolism was characterized by “treppe.” 

Discussion. The response of exophthalmic goiter to ethyl iodid 
and to potassium iodid is essentially similar to the response to 
Lugol’s solution. Charts I and IH show this grapliically. Heie 
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our results are compared with those given by Means, Thompson 
and Thompson^^ which are based on a large series of patients treated 
with LugoFs solution. Our curves were drawn from' the averages 
for several patients which were grouped according to the average 
metabolic rates before medication. These curves, being similar to 
those of Means, Thompson and Thompson, possess the essential 
characteristic that their slopes vary according to the height of the 
initial metabolic rate. 

Most of the data in the literatme on the iodin response in exoph- 
thalmic goiter are not comparable to our own mainly because of 
the different methods of collecting the data and the different modes 
of analyzing it. On the other hand, the data given by Starr, Segall 
aPd Means^® for 8 cases treated with large doses of LugoFs solution 
and by Thompson, Brailey, Thompson and Thorp^‘‘ for 17 cases 
treated with 1 drop of LugoFs solution, all obtained in the same 
clinic and analyzed similarly, are comparable. The average metab- 
olic rate of the former on the day of beginning iodin treatment was 
+51. On the tenth day afterward it was +14, giving a rate of 
drop of 3.7 points per day. These results, however, apply to their 
patients who made a satisfactory response to the iodin. If the 
patients who made a less satisfactory response were included the 
daily drop undoubtedly would be much smaller. The patients 
treated by Thompson and others^^ showed an average resting metab- 
olic rate of +46 and +19 at the end of the period of iodin medica- 
tion, a drop of 27 points. Of their 17 patients 2 did not respond. 


f 

Table III.— The Percentage Distribution of the Reduction in Basal 
Metabolic Rate Resulting from Ethyl Iodid, Potassium Iodid and 

Lugol’s Solution. 


BMR — In points. 
0 to 9 
10 to 19 
20 to 29 
30 to 39 
40 to 49 
50 to 59 


Ethyl iodid, 
24 cases, 
per cent. 

4 

21 

29 

33 

8 

4 


Potassium iodid, 
18 cases, 
per cent. 

17 

38 

28 

17 


Lugol’s solution one 
drop, 17 cases, 
per cent. 

12 

0 

41 

23 

18 


The fall in metabolism of the 15 patients which made an adequate 
response was 31 points (from +50 to +19). The average rate of 
fall was 4.4 points daily. Assuming the time for the maximum 
response for the whole group to be the same (seven days), the rate 
of fall was 3.9 points per day. These results compare closely with 
our own for the cases treated with ethyl iodid and with potassium 
iodid— 3.7 points and 4.5 points, respectively. In Table III the 
distribution of the fall in metabolic rate of the cases treated with 
ethyl iodid and with potassium iodid and of the l-drop cases of 
Thompson and others^^ are compared. The figures show clearly 
that the potassium iodid and the 1-drop cases were similar. The 



7 hi LERjlAis\ means: lOblN IN EXOPHTHALTkilC GOITEK, 

ethyl iodid cases showed slight differences, being higher in the 0 to 
19 and 30 to 39 ranges and lower in the 20 to 29 and 40 to 59 ranges. 
This probably has no statistical significance on account of the 
relatively small number of cases. 

It is difficult to account for the second fall in basal metabolism 
in some of the patients which received Lugohs solution after then- 
test period with ethyl iodid or potassium iodid. It is undoubtedly 
true that a certain number of patients will have a slight progressive 
fall in metabolism if rest and iodin medication are' continued. 
This may account for part of the change. In addition, some 
patients under one type of medication show abrupt changes in 
metabolism after a level has apparently been reached for several 
days. .Consequently, Lugol’s solution may have been started in 
some of our cases during one of these level periods before the maxi- 
mum response on the test drug had been reached. Similar changes 
in metabolism also occurred in the cases of Thompson and others^'* 
when the iodin medication was changed from 1 drop of Lugol’s 
solution to larger doses. 

Not only the metabolism, but the other symptoms and signs of 
the thyrotoxic state showed changes during the period of ethyl 
iodid or potassium iodid administration. In genkal, it is our 
impression that the improvement in the thyrotoxicosis under the 
influence of these two drugs was as much as could have been expected 
on adequate doses of Lugol’s solution. 

The patients treated with ethyl iodid and with potassium iodid 
pre-operatively were followed tlu-ough the postoperative period. 
On the whole, the convalescent period of each group was no different 
in respect to severity of reactions or number of complications than 
the average group treated with Lugol's solution alone. One of 
the patients treated with potassium iodid died at the conclusion 
of the operation. Roentgen ray examination, postmortem, showed 
an air embolus in the pulmonary artery. This death surely cannot 
be attributed to the type of medication. 

In view of the findings of Blumgart, Gilligan and Swartz, that 
the amount of ethyl iodid retained in the body depended in part 
on the respiratory rate— the lower the rate, the greater the per- 
centage of retention— it appeared desirable to determine whether 
the respiratory rate had any influence on the iodin response in the 
cases treated with ethyl iodid. We, therefore, grouped our cases 
according to the respu-atory rate before treatment was begun. In 
general, there appeared to be no correlation between the rate of 
respiration and the lowering of metabolism. The daily fall in 
metabolism of those patients with respiratory rates of 20 or less 
per minute was 3.6 points, and of those with rates of 21 or more 
per minute was 3.8 points. 

Conclusion. The dailj" inhalation of ethyl iodid in doses of_2 to 
4 gm. or the daily consumption of 0.2 to 0.4 gm. of potassium iodid 
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produces as much fall in the metabolic rate of exophthalmic goiter 
patients as adequate doses of Lugol’s solution. 

The various characteristics of the response produced by ethyl 
iodid, potassium iodid and Lugol’s solution are similar. The post- 
operative course following subtotal thyroidectomy for these three 
groups of patients is essentially the same. 

It follows that iodin produces its characteristic changes in exoph- 
thalmic goiter independently of the type of iodin compound, or the 
route by which it gets into the body. 

It is suggested that . potassium iodid solution is preferable to 
Lugol’s solution in the treatment of exophthalmic goiter, being 
equally effective and less offensive to take. 

Note. — 'We are indebted to Miss Helena E. Hardy for invaluable assistance in 
making these observations. 
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HEAD MURMURS. 

By Louis P. Hamburger, M.D., 

ASSISTANT VISITING PHYSICIAN TO THE JOHNS HOPKINS HOSPITAL; ASSOCIATE 
IN CLINICAL MEDICINE, JOHNS HOPKINS UNIVERSITY MEDICAL SCHOOL, 

BALTIMORE, MD. 

(From the Medical Clinic of the Johns Hopkins Hospital and University.) 

I 

Not many years after Laennec taught the systematic application 
of auscultation to the study of disorders of the lung and of the heart, 
Dr. John D. Fisher^ read before the Boston Society for Medical 
Improvement in the summer of 1833 a paper, later published in this 
journal, in which he expressed the opinion that “auscultation might 
hereafter prove to be an important means of diagnosis of cerebral 
as well as thoracic diseases.” Almost one hundred years later 
Harvey Cushing and his collaborator, Percival Bailey" write that 
“cephalic auscultation is a forgotten practice” and furthermore, 
they say “by a strange human frailty, auscultation of the skull 
seems to be the one thing most likely to be neglected in a routine 
neurologic examination,” Nevertheless, it should be added that 
there have been notable exceptions to these more modern state- 
ments, for it is said that Sir Victor Horsley made auscultation of the 
head a routine practice in his examination of cerebral cases; while 
it is particularly our beloved chief, William Osier,® Avho in 1880 
restored Dr. John D. Fisher’s “Observations on Cerebral Ausculta- 
tion” to American medical literature in a brief and characteristic 
article entitled, “On the Systolic Brain Murmur of Children.” The 
basis of Dr. Osier’s paper Avas the case of a Avell-nourished, rudd5i 
complexioned child three years of age, aaJio presented a remark- 
able murmur in the head about which the parents were A^ery anxious. 
The medical attendant had suggested the possibility of aneurysm 
but Dr. Osier basing his view on a ImoAAdedge of the literature of the 
time, gaA^e a favorable prognosis. The mother did not appear 
satisfied and Dr. Osier heard nothing further of the case for some 
months when he recognized it “in the description of a Case of 
Supposed Gummy Tumor of the Brain in which the murmur A\’as 
attributed to the possible existence of a sj^philitic groAvth pressing 
upon the A^essels at the base of the brain.” In spite of the two unfaAi- 
orable opinions dissenting from Dr. Osier’s, the child thrNed and 
AA'hen seen at the age of seven years was a perfectly healthy girl, 
the murmur still persisting though sometimes disappearing entirely 
for a few moments. The bruit had been heard by the mother from 
the time that the child was a year old and it was sometimes per- 
ceived by the girl herself. The murmur was systolic, could be heard 
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over any part of the head and in the carotid arteries and disappeared 
on compressing these vessels. 

In 1921 StilP reviewed the subject of cephalic bruits in children 
and confirmed the age incidence as reported by other authors. 
These childhood head murmurs prevail particularlj'^ during the 
second year, occurring in this period two and a half times as fre- 
quently as in the first year of life. 

Nevertheless, in a routine auscultation of the heads of 7 babies under 
one year of age, I demonstrated a distinct s 3 ’’stolic murmur in 3, all of whom 
let it be added, were anemic and 1, rachitic. 

Anemia and rachitis have been accused as causal agents in the 
production of the head murmurs of children but while anemia, 
whether a concomitant of rickets or hot, may be a contributory 
factor,, it is certainly not a necessary accompaniment; the bruits 
have been heard in entirely healthy subjects. There is no record 
of the persistence of the murmur into adult life. I have heard it as 
early in life as at two and a half months; and while, as StUl points 
out, it is very infrequent in children over four years, his oldest was 
fifteen years of age. 

The mechanism of the production of the systolic brain murmur 
of children is not Icnown. It has been assumed that it is due to a 
“temporary stenosis” of the carotid artery in the carotid canal; 
that is, the canal does not enlarge as rapidly as the artery increases 
its volume. On the other hand, it has been suggested that the 
tortuosity of the carotid at the base of the skull may account for 
the murmur and that with increasing size of the skull there may be 
a slight straightening of the artery, making it less subject to sharp 
turns and kinks, thereby abolishing the bruit. But, whatever the 
explanation of its causation may be, the fact is that the systolic 
cephalic murmurs of childhood under discussion are probably with- 
out pathologic significance; they are heard in perfectly healthy 
children although more frequently in those suffering from anemias 
of various origins. 

Recently, I heard throughout the head of a j'oung woman aged twenty- 
three j'ears, a loud, blowing, sj'stolic murmur which clinicallj’^ could be 
associated only with the marked anemia from the effects of which she 
suffered. For five j’^ears she had been the subject of almost continuous 
hemoglobinuria; the red cells numbered 1,650,000; hemiglobin, 40 per cent. 

I venture the opinion that if cephalic auscultation were more 
frequently practised in the case of highly anemic patients these 
head murmurs analogous to accidental cardiac and venous bruits 
would often be discovered. 

II 

A second group of head murmurs well known to surgeons comprises 
those accompanying communications between cephalic arteries and 
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veins. These arterio-^^enous aneurysms or communications may be 
intracranial or extracranial. They are acquired in a large proportion 
of cases by trauma although they and their accompanying head 
murmurs may be congenital or are classified as “spontaneous.” 

The simplest example of the acquired intracranial variety is 
that of a communication between the internal carotid and the cav- 
ernous sinus, caused in a large proportion of cases by basal fracture, 
although it has been reported as occurring in some obscure manner 
in the course of infections, in pregnancy and as a result of straining 
efforts. The communication thus established between the internal 
carotid and cavernous sinus is generally attended by the eventual 
development of pulsating exophthalmos.® But, that pulsating 
exophthalmos is not a necessary sequel is demonstrated by the 
history whieh I shall now briefly relate: 

In June, 1911, Mrs. McC., aged twenty-nine years, was thrown to the 
ground as a result of a carriage accident and was picked up unconscious. 
The accident occurred directly in front of a physician’s office into which 
she was carried. Blood was flowing from the nose, mouth and ears; a wound 
over the right brow indicated that her head had been struck on the right 
side. Regaining consciousness the next da}'^ she noticed a noise in her head 
which she likened to a sound produced by an engine. At times she localized 
the noise in her ears but usually she perceived it throughout the head. She 
had difficulty in persuading the doctor to auscultate her skull but when he 
did so the objective character of the noise was demonstrable. The right 
ej^e was “ blood-shot;” objects were not distinguished clearly and she thought 
she was a “little cross-eyed.” The ocular signs soon disappeared but it 
seemed best to consult an ophthalmologist and a neurologist; both, five 
weeks after the accident, failed to find any ocular abnormality. There 
was no exophthalmos, no ocular palsy, the vision was unimpaired and the 
eye grounds, normal. The neurologist. Dr. Byrnes, asked me to auscultate 
the head and I discovered the bruit characteristic of arteriovenous com- 
munication: a loud continuous murmur with S 3 "stolic intensification heard 
everjnvhere over the head from chin to vertex, from face to occiput. It 
was maximum over the right ej’^e where it had a roaring quality. The mur- 
mur was heard also along the tract of the cer^'ical vessels on the right side 
but not on the left; and it had the same quality as over the right globe. 
Pressure over the right carotid caused the murmur to disappear but com- 
pression of the corresponding artery on the opposite side had no effect. 
Mrs. McC. disappeared from view for eleven years when Dr. Bjwnes 
reexamined her and vTote to me that “Since the first visit she has seen Dr. 
Cushing and Dr. Frazier who both confirmed our diagnosis. According to 
her statement Dr. Cushing advised against an operative procedure. The 
noise in her head persists; the murmur is still audible. Perhaps the right 
eye is a degree more prominent than' the left; there is no pulsation.” 

In a letter dated June 2, 1930, Mrs. McC. -writes “worrj'- of any kind 
makes me worse. By this I mean, the noise becomes loud and rapid.” No 
mention is made of any ocular abnormality. 

Thus, there is disclosed the history of a patient presenting the 
evidence of a communication between the right internal carotid 
and cavernous sinus with a head murmur persisting for nineteen 
years without the development of pulsating exophthalmos and 
escaping surgical interference for nearly two decades. 
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Incidentally, it may be said that while in the majority of cases 
pulsating exophthalmos with the concomitant head murmur has had 
as its anatomic basis communication between cavernous sinus and 
internal carotid, the ocular condition as well as the head murmur 
have been noted in aneurysm of the internal carotid, in rare cases 
of orbital neoplasm and in the still rarer instance of a true aneurysm 
of the ophthalmic artery.® 

Another variety of head murmur of intracranial vascular origin 
is that accompanying the relatively rare cerebral aneurysmal 
angioma discussed so clearly and attractively by Harvey Cushing 
and Percival Bailey in their recent monograph on Tumors Arising 
from the Bloodvessels of the Brain. These aneurysmal angiomas 
are primarily congenital vascular malformations, and having, from 
the beginning, both arterial and venous eomponents it is not sur- 
prising that the head murmur is described as continuous with sys- 
tolic intensification. 

On the other hand, in some of Cushing and Bailey’s cases the 
murmur is noted as systolic. While the bruit when present together 
with increased extracranial vascularity may be the decisive element 
in the diagnosis of cerebral aneurysmal angioma, these authors 
conclude “that the bruit may be a most variable feature of this 
vascular condition.” 

Ill 

Besides the head murmurs of the cerebral aneurysmal angiomas, 
bruits have been heard in the presence of certain vascular intra- 
cranial tumors including meningiomas and gliomas. But, Dr. 
Charles Bagley and I have heard a cranial bruit in a patient 
suffering from the effects of a cerebral glioma with a large cyst in 
the absence of undue vascularity. 

A boy, aged fourteen years, had suffered from severe headache with 
vomiting for fifteen months. During the attacks he frequently complained 
of a stinging sensation over the right side of the face and tongue. A grad- 
ually increasing deafness of the right ear developed. The gait became un- 
steady, there was some staggering from side to side, eliiefly to the left. 
The boy felt dizzy and frequently had the sensation of falling. There was 
no nystagmus and diadokokinesia was not disturbed. Both optic disks 
were choked and there was marked contraction of the left Adsual field. 
Finger-to-nose and finger-to-finger tests were well performed. Romberg 
was positive. Babinski, too, was positive on the right side. 

Several weeks before admission while seated beside his sister at dinner 
he complained of being tired and rested his head on her shoulder. 'She 
exclaimed “Oh, Mother, there’s a noise in brother’s head.” "ViTien asked 
about it, the boy for the first time described a roaring in his head. On 
examination a loud systolic bruit was heard over the entire cranium more 
marked over the right half, maximum over the right mastoid. Pressure 
on the right carotid caused the murmur to disappear over the right half of 
the head while pressure on the left carotid diminished the intensity of the 
bruit but did not abolish it. 
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A right subtemporal decompression was performed bj’- Dr. Bagley and 
“a very tigjit brain” was exposed. Eleven days later the patient was dis- 
charged. The headache had decreased in severit}’- but there was neither 
subjective nor objective change in the bruit. About three weeks after 
leaving the hospital the boy’s condition was unfavorable. The head murmur 
occupjdng a spectacular position in the phj’^sical findings, the surgeon in the 
patient’s native torni ligated the right carotid arterjf. It is said that the 
bruit ceased for a few days but a week later was again plainly heard. The 
patient Avas once more received in the hospital about two montlis after his 
first admission and a left subtemporal decompression was performed . Death 
occurred ten daj’^s later. 

The autopsy, performed immediately after death and without preliminary 
fixation of the brain, revealed a very marked displacement downward of 
the hind brain into the foramen magnum with angulation of the vertebral 
arteries which had been dragged downward into the vertebral column to a 
point sufficient to produce angulation of these vessels. This herniation 
was found to be due to the verj' high position of the neoplasm, which was 
located chiefly in the midline. The usual dilatation of the ventricles was 
present.'^ 


In this case the cephalic murmur was a confusing sign and the 
autopsy revealed the only probable explanation in the angulation 
of the vertebral arteries. Previous to the postmortem examination 
the absence of extracranial vascularity and of epileptiform attacks 
rendered the diagnosis of aneurysmal angioma hazardous. To 
assume that in addition to a cerebellar growth there might be a true 
aneurysm of a cerebral artery to account for the murmur was equally 
venturesome since we were well aware of the extreme rarity of a 
bruit in the presence of an actual sacculated intracranial aneurysm. 

The rarity of the opportunity to hear a murmur in the case of 
a true aneurysm situated within the skull was revealed by Beadles in 
1907. In a critical review of the subject of aneurysms of the larger 
cerebral arteries Beadles,® while commenting on the erroneous 
statements in textbooks along this line, disclosed the rather startling 
fact that in a study of 555 proved cases of true intracranial aneu- 
rysms (not arteriovenous aneurysms) there were only 2 in which 
a murmur had been heard during life. These were demonstrated 
postmortem as uncomplicated intracranial aneurysms of the verte- 
bral and internal carotid arteries respectively. 

Beadles ventures to express the doubt, "if more than a couple 
of living physicians or surgeons have seen a case in which a murmur 
has been audible, and in which the evidence is conclusive that the 
patient had a true aneurysm of a cerebral artery,” In the mono- 
graph to which reference has been made Harvey Cushing and Per- 
cival Bailey have asserted that "in the hospital series of true intra- 
cranial aneurysms a bruit has been observed in only a single 
instance” and that was not heard until after the operation'had been 
performed. 

Through the courtesy of Dr. Bagley I had the rare opportunity 
of hearing a systolic cephalic murmur in the case of a patient, the 
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subject of an aneurysm of an anterior cerebral artery. The details 
have been published by Dr. Bagley® and in abstract are as follows: 

A girl, aged twelve years, was suddenly seized with severe headache and 
vomiting about a month before hospital admission. Lumbar puncture 
revealed a bloody cerebrospinal fluid. Marked improvement followed, 
although she was rather dull and vision was blurred. A month after the 
first attack of headache she had a second severe attack with convulsive 
seizure, diplopia and blurred vision. She was then brought to Baltimore 
and admitted to the Church Home and Infirmary. The girl was stuporous, 
though she could be aroused. There was a high degree of choked disk with 
retinal hemorrhages; the right pupil was larger than the left. A loud sys- 
tolic murmur was audible over the entire head, maximum over the temporal 
regions. On inquiry, the child said that she had heard the murmur for a 
long time. A lumbar puncture again yielded bloody cerebrospinal fluid. 
To relieve pressure a right subtemporal decompression was performed. 
Death ensued four days later. At autopsy, there was disclosed a large 
hemorrhage between the hemispheres, extending from the base into the left 
lateral ventricle. Part of this area showed an organized bloodclot, the 
result of bleeding which evidently caused the first severe headache. An 
aneurysmal dilatation of the right anterior cerebral artery was found, the 
rupture of which accounted for the large amount of fresh hemorrhage which 
was also present. 

In the same publication in which the foregoing case is reported 
Bagley mentions a cephalic murmur dependent on a congenital 
vascular anomaly involving the venous structure of the dura. 
The greatly dilated venous sinuses and their tributaries lay in deep 
depressions channeled in the skull. During the life of the subject, 
a woman aged twenty, a heart murmur with cardiac enlargement 
had been found at twelve; a head murmur at sixteen. The venous 
plexus disclosed at autopsy involved chiefly the occipital and cere- 
bellar veins. The nosologic status of the anomaly was not deter- 
mined. 

IV 

In introducing the subject of cephalic murmurs arising from 
arteriovenous communications of cranial vessels it was stated that 
these communications might be intracranial or extracranial. The 
discussion of murmurs originating from intracranial arteriovenous 
communications led us into bypaths from which we now return to 
consider the head murmurs resulting from vascular communications 
which are chiefly extracranial although in one group the vessels 
of the diploe are concurrently involved. These are either obviously 
congenital or follow trauma. 

Miss Ruth K’s head murmur is plainly due to a congenital aneurysmatic 
condition, leading to a striking malformation of the left external ear. Ever 
since she can remember the left ear has been larger than the right but at 
puberty the malformation became accentuated. At this time she discovered 
that when the auditory canal was closed by placing the tip of her finger 
in the external meatus she was conscious of a noise in her head. In Novem- 
ber, 1929, when Miss K. was twenty-six years of age, her left ear was about 
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half again the size of the right, its surface irregular and lobulated, the lobu- 
lations were evidently due to huge varices. The color of the ear was varie- 
gated, flesh tints alternating irregularly with purple and red. The ear 
moved upward^ and baclcward with each pulse beat. In front of the pinna 
dilated, pulsating vessels extending almost to the external canthus of the 
left eye were visible. A small exostosis was palpable beneath the cliin a 
little to the left of the median line. The patient attributed this outgrowth 
to striking her chin in 1918. Just in front of the exostosis there was a pul- 
sating mass of vessels consisting apparently of veins, the mass measuring 
about 1 cni. in diameter. On palpating the ear a thrill was detected and 
corresponding with the thrill a loud continuous murmur with systoUc 
intensification could be heard. The murmur was at its maximum over 
the posterior aspect of the ear but was audible throughout the left half 
of the face. It could also be heard but less distinctly over the right half of 
the mandible. Pressure on the left carotid diminished the intensity of the 
rnurmur but when in addition the right carotid was compressed the bruit 
disappeared.^® 

On two occasions, the last on June 6, 1930, Dr. Bagley dissected and 
excised masses of varices in the hope of eventually discovering and obliterat- 
ing an arteriovenous fistula between trunk line vessels. The ear has dimin- 
ished in size and the bruit, while still present, has lessened in intensity. 

Another example of a head murmur, which probably has a con- 
genital basis in the persistence of communications of the primary 
vascular “anlage” resulting in later life in the formation of anastomo- 
tic channels, “ is afforded by one of Dr. Barker’s patients. 

Mrs. McW., aged fifty-nine j'^ears, had complained of a noise in her left 
ear of seven months’ duration. The noise appeared suddenly without 
apparent cause, was intermittent at the onset and was likened to the puffing 
of an engine. Subsequently, it became constant and sounded to the patient 
like the chirping of a bird. She discovered that the sound was syncmronous 
with the heart beat, was more intense when in the recumbent posture, thus 
disturbing her sleep, and was accentuated by stopping the left auditory 
meatus with the finger tip. It was also learned that several people had 
heard the noise with the naked ear, that the patient could eliminate the 
sound by temporarily holding her breath and by pressing on the left mastoid 
region. 

Over this area a diffuse pulsation was detected but no mass could be 
palpated. With the stethoscope just above the left mastoid process a loud, 
musical, systolic murmur was audible. The bruit could be heard in dinun- 
ishing intensit 3 ’^ downward into the suboccipital region right to the median 
line. Light pressure over the left carotid artery obliterated the bruit, and 
the same result could be obtained by pressure above and below the point 
of maximum intensity. Indeed, the murmur could be made to disappear 
bj" pressure at so many points in the affected area that no single vessel could 
be held responsible for the murmur. Dr. Dandy ventured the opinion that 
the condition was aneurysmatic and involved occipital arteries and veins 
with e.xtension into the diploe. 

An eventual surgical interference was suggested but the patient withdrew 
from observation and the ultimate outcome is not known. 

A case almost identical with the one just described was reported 
by Kiittner^- and was attributed to the formation of an angioma 
arteriole racemosum with the occipital artery running an abnormal 
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course. A man, aged forty-eight years, suffered for three years 
from a constantly increasing noise in the ear, synchronous with the 
pulse. Pulsation in the region of the occipital artery was present; 
a bruit was audible. At the operation the affected area was found 
copiously permeated with arterial vessels. The occipital artery 
and its mastoid ramus ran abnormally through a long bony canal. 
The canal was opened throughout its whole extent. However, the 
vessel could not be isolated but had to be removed by means of 
the raspatorium. The resultant bleeding from the bone was con- 
trolled by sterile wax with which the whole canal was filled. The 
murmur disappeared and was still absent at the time of the report 
four months later. 

A head murmur dependent on superficial arteriovenous com- 
munication of traumatic origin is illustrated by the following case: 

A young man, aged twenty-seven years, was struck on the right temple 
by a baseball, was stunned, and fell to the ground. After a few minutes 
he arose and completed the game. A week later he was conscious of a noise 
in his head. He had difficulty in inducing his physician to listen to his head. 
Eventually, the diagnosis of arteriovenous aneurysm involving the super- 
ficial temporal vessels having been made, a surgeon in the South ligated 
the temporal artery. He was relieved of the noise for two days, when it 
returned; but after operation it was audible to himself only when he lay on 
the right side or closed the right auditory canal, as for instance by placing 
a telephone receiver to the ear on the affected side. A year after the accident 
there was a small pulsating mass just in front of the right tragus. On auscul- 
tating this area a loud continuous blowing murmur wth systolic intensifica- 
tion was audible. At times it had a slightly musical quality, was sharply 
localized to the area of the stethoscope bell, and could be made to disappear 
by pressure on the temporal arterj*^ below the swelling. Dr. Bernheim 
removed a section of the arterjq and a mass of dilated tortuous veins, some 
of which were included in a piece of excised temporal muscle. The patient 
awakened from the anesthetic, the noise had disappeared and the cephalic 
murmur was, of course, absent. 

Considering the rarity of proved arteriovenous aneurysms 
between trunk vessels as the result of contusion, it is probable that 
the basis of the head murmur in this case of baseball injury was 
established by communications between smaller vessels in the vas- 
cular temporal area. 

V 

Another group of cephalic murmurs is devoid of surgical interest. 
It includes subjective and objective sounds which are transmitted 
headward in the direction of the blood current from their origin 
in atheromatous and possibly dilated carotid arteries. Other evi- 
dences of marked arteriosclerosis are present. 

Mrs. D., aged seventj^-five years. Dr. Barker’s patient, complained of 
noises in the head, constant headache and dizziness of several years’ dura- 
tion. In addition she suffered from the angina pectoris of effort. Slic com- 
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pared the head noise %\dth the ringing of bells. In front of either ear a faint 
short musical systolic bruit was audible. The same murmur was heard 
beneath the angle of the jaw corresponding with the carotid artery on the 
left side. 

Similarly, Mrs. S. complained in her sixty-eighth year of a noise in her 
head which she likened to the thumping of an engine. When she was asked 
to imitate it she produced a replica of the cephalic murmur which I there- 
upon heard. 

Just above the left cla\dcle over the inner half of the fossa there was a 
systolic bruit which became more intense as one passed up along the line 
of the carotid. It could be heard distinctly behind the left ear, in front of 
it, and indeed, in the left temporal region. It was maximum about the 
middle of the sternocleidomastoid. Over the middle of the sternocleido- 
mastoid, on the other side, an extremely faint musical murmur could be 
detected. Later in the year Mrs. S. began to complain of substernal pres- 
sure on exertion, and on one occasion suffered a major attack of angina 
pectoris. One morning three years later she arose as usual, but coming 
down-stairs she complained of a pressure in the sternal region radiating 
to her back between the shoulder blades. At night between nine and half 
past nine she ascended the stairs, was about to retire when she said she was 
going to faint. With these words she fell, “ crumpled up,” as her daughter 
described it, and was dead. 

Like these murmurs presumably dependent on atheromatous 
carotid arteries and conducted to the slcull, tliere are a few other 
bruits originating below the level of the head which can be heard 
by cranial auscultation. 

Of interest are the occasional cephalic murmurs heard in certain 
patients suffering from exophthalmic goiter. Considerable discus- 
sion arose as to their nature after Snellen’® first described one w'hich 
he heard wdien auscultating the eyes of a patient afflicted with 
Basedow’s disease. Snellen interpreted the murmur as vascular in 
origin and compared it with the placental bruit. However, in his 
encyclopedic volume “Die Basedow’sche Kranldieit,” Sattler’'* 
devotes several pages to a critical evaluation of Snellen’s orbital 
murmur, and the conclusion is reached that it is not of vascular 
source but is a muscular sound due to contraction of the orbicularis. 
Nevertheless, there is no question that subjective and objective 
head murmurs of vascular origin are present in a few patients 
afflicted wdth exophthalmic goiter. The similarity of the muscular 
sound of the contracting orbicularis to a rumbling vascular murmur 
is easily demonstrable to anyone wdio will ausculate the closed eye- 
lids even of a normal subject. 

Taking care to exclude this error by proper auscultatory technique, I 
heard, throughout the head of a lady aged sixty years, suffering from 
exophthalmic goiter, a short blowing systolic murmur. The bruit was 
maximum over the closed eyes. It was not heard by the patient. A similar 
murmur was present over the struma. Dr. FoUis performed a subtotal 
thyroidectomy and the cephalic murmur disappeared. The impression 
gained was that the murmur was transmitted to the head from its point of 
origin in the enlarged and probably tortuous vessels of the goiter. 
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The murmur of a cardiac valvular lesion may also be conducted 
to the head. In the following instance the conduction was probably 
through the framework of the body. 

A boy, aged six years, acquired mitral insufficiency as the result of a 
rheumatic infection. Cardiac dullness was increased, a loud blowing sys- 
tolic murmur was heard all over the precordium, maximum over the mitral 
area, loudly transmitted to the back. A systolic murmur was audible all 
over the head, ^^ffiile it was well heard over the vertex it was louder over 
the chin and lower occipital region. The murmur was likewise transmitted 
to the shoulders and down the upper two-thirds of the arms. It was not 
heard by the boy. Before his death two years later he developed aortic 
insufficiency, which in no way altered the cephalic brait. 

VI 

Finally, we come to consider two examples of head murmurs 
arising in presumably healthy individuals without apparently 
adequate causes, lasting in one case about six weeks, in the other, 
about six months and disappearing without untoward results to 
either. 

The first patient is a physician, long associated in several capacities with 
the Johns Hopkins University and Hospital. He was in his forty-eighth 
year, when, ten 3^ears ago, the following episode occurred. He called me 
by telephone to tell me that for two days he had noticed, at intervals, a 
peculiar throbbing sound in the right half of his head. First he mistook 
the sound for the noise of a pump connected with the water-supply service 
but he was soon comdnced that it originated in his head. Toward the end 
of the second day the sound assumed the character of a murmur sjmchronous 
with the heart beat. It was so loud that he ventured to ask his wife to place 
her ear against his. head and in this waj"- she heard distinctly a “wffiiffing” 
sound just behind the right ear. The doctor attempted to transmit the 
head murmur to me bj”^ telephone. The story would have been more 
dramatic if I had heard it but I failed to distinguish it through the receiver. 
However, the following morning I called on him, and was told that for three 
weeks he had had a rather severe cough wliich he attributed to a tracheitis. 
During the latter two weeks of the cold, he had a headache chiefly on the 
right side, generally passing off after breakfast. Then came the noise in 
his head to which I have referred. The examination revealed no evidence 
of peripheral arteriosclerosis; cardiac dullness was not increased and the 
heart sounds were clear. There were no murmurs over the carotid at the 
root of the neck. Over the right angle of the jaw a distinct blowing sj'stolic 
murmur was heard and while the bruit was audible all over the head it 
■was much more marked over the right half and maximum over the right 
mastoid region. Here it had a whistling, singing quality and continued 
well into diastole. Pressure on the right carotid obliterated the murmur, 
llffien the patient swallowed, and maintained the position of deglutition, 
the murmur also ceased. There ■nms no exophthalmos; the ej'e grounds w'ere 
normal. Subjectively, the murmur increased during the following three 
weeks, was accentuated by exertion and then was appreciated bj"- the patient 
through the left half of the head. The bruit seemed to him loud, and usuall.v 
systolic, but frequentty appeared to run into diastole. About six weeks 
after the onset the murmur was intermittent and finallj' disappeared com- 
pletely. 
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Today, ten years later, there is nothing in the doctor’s condition which 
could be attributed to the vascular accident which must have been the 
basis of the cephalic murmur. 

While the doctor’s cephalic murmur was under observation a similar 
case came to my notice. 

Mrs. B., aged forty-seven years, was seen in January, 1920. In August, 
1919, while svimming she was overwhelmed bj’^ a wave, and immediatelj’- 
thereafter experienced pain in the left half of her face. Simultaneously 
she became aware of a pounding noise in the left ear which she likened to 
the exhaust of an engine, a sound which seemed to emanate from wthout. 
The ej’^es at first felt bulging but this sensation soon disappeared. During 
the following month she consulted Dr. Bordley, the aurist, who found the 
ears normal. The head noise persisting, the patient consulted Dr. Thaj^er, 
wiro in turn referred her to me because of my interest in cephalic murmurs. 
The peripheral arteries were not thickened, cardiac dullness was not 
enlarged, the heart sounds w'ere clear. There was no murmur over either 
carotid but as one passed up the left side of the neck a continuous macliinery 
murmur, with systolic intensification, w'as audible wiien a point opposite 
the angle of the jaw was reached. Indeed, the murmur w’as heard all over 
the head but louder over the left half. Its maximum intensity was over 
the left mastoid, where the bruit had a higher pitched and almost wliistling 
character. Pressure on the left common carotid instantly stopped the 
murmur. The patient cried out: “Wry that stops it— the first time since 
August.” 

In a letter dated February 27, 1920, six months after the swimming 
episode, the patient mote that “the pulse beat that has been present wdtli 
me constantly left me on Saturdaj’-, February 21.” On arising from bed 
that day the patient was nauseated for a short while. The nausea lia\dng 
subsided she had her breakfast. Later in the morning she took a walk, and 
discovered that the head noise had disappeared but in its place she had 
acquired a severe pain in, over and under the left e3^e and in back of the 
left ear. The pain disappeared in the course of a few' days and at the time 
of w'riting she described herself as perfectly well. 

The mechanisms by which these tw'o cephalic murmurs were 
brought into being, and by wdiich their spontaneous disappearance 
W'as accomplished, can only be surmised. Each murmur, particu- 
larly that in the case of the lady, possessed the character of an 
arteriovenous bruit. It is, therefore, proper to assume a communi- 
cation betw'een the internal carotid and the cavernous sinus since 
this communication is the most common intracranial lesion produc- 
ti^'e of a continuous murmur wuth systolic crescendo. Yet, trauma 
causing fracture of the base of the skull is usually the antecedent 
factor in the production of this communication, followed as a rule 
by pulsating exophthalmos. In the tw'o cases under consideration 
exophthalmos did not supervene, neither did a violent trauma 
precede the production of the murmur. How'ever, the evolution 
of these intracranial arteriovenous aneurysm is not uniform, since 
one of our patients thus afflicted, and in whose head the murmur 
has persisted nearly tw'enty years, has no exophthalmos. Violent 
trauma is not a necessary antecedent as recorded cases of so-called 
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“idiopathic” pulsating exophthalmos show. In one of these “spon- 
taneous” cases of intracranial arteriovenous aneurysm, coughing 
was apparently the exciting cause. 

Could not coughing be assumed to play a similar rdle in the 
doctor’s case just reviewed? So, too, in the second case under con- 
sideration, might not the impact of the wave or the straining 
incidental to freeing the respiratory tract of the sea water induce 
the junction of internal carotid and cavernous sinus and the con- 
sequent murmur? An affirmative answer is justified by the reports 
of the cases which are said to follow not only coughing but vomiting, 
straining at stool, the effort of washing windows and injuries to the 
skull so slight as to make the existence of a basal fracture unlikely.'® 

In attempting to explain the disappearance of these arterio- 
venous murmurs and the underlying intracranial vascular lesion, 
it should be said that spontaneous cures of even the end product 
of communication between the internal carotid and cavernous 
sinus, namely, pulsating exophthalmos have been described. 

In the well-known traumatic case reported by Oliver,'® Dr. 
Frazier ligated the right common carotid and the left internal carotid 
with some reduction in the intensity of the symptoms. Twenty-one 
months after the second ligation the patient collided with a play- 
mate. That day there was a marked diminution in the bruit and 
exophthalmos, and on the following day the murmur disappeared 
and never returned. 

At a meeting of the Societe de Chirurgie de Paris in 1909, on the 
occasion of a discussion on aneurysm of the internal carotid and 
cavernous sinus, Perier''' narrated briefly a history illustrating 
the spontaneous healing of this arteriovenous aneurysm. A young 
girl was thrown from a swing. She was cast violently to the ground 
striking the back of her head and losing consciousness. The follow- 
ing day a loud cephalic murmur was audible. Without active inter- 
ference, the murmur gradually diminished, disappearing entirely 
at the end of several weeks. 

Hence, the assumption that spontaneous healing of an arterio- 
venous flstula with disappearance of the cephalic murmur occurred 
in each of our 2 patients under discussion finds corroboration in the 
literature pertaining to the subject. 

Summary. Some examples of cephalic murmurs are here j)re- 
sented which originate from either intracranial, extracranial or 
infracranial sources. 

In the intracranial group the systolic “brain murmurs” of child- 
hood were discussed. The contributing factor that anemia some- 
times plays in their production was mentioned, and evidence was 
adduced to show that accidental cephalic murmurs might be found 
more frequently in adults, if auscultation of the skull were more 
often practised. 
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The bruit of arteriovenous aneurysm of the internal carotid and 
cavernous sinus was repeatedly reviewed, -largely because of 2 
patients in the series in whom head noises with corresponding 
murmurs appeared without apparently adequate causes only to 
disappear in even a more obscure manner. Arguments were ad- 
vanced to establish the probability that each of these two murmurs 
had as its anatomic basis an arteriovenous fistula which under- 
went spontaneous closure with consequent disappearance of noise 
and bruit. • 

Reference was made to the head murmurs dependent on intra- 
cranial vascular tumors. A murmur resulting from angulation of 
the vertebral arteries, caused by foraminal herniation of the cere- 
bellum as a consequence of the presence of a cerebellar cyst, was 
described. The rare murmur of an actual aneurysm of a cerebral 
artery was illustrated by a case. 

Murmurs of extracranial origin were exemplified by instances of 
congenital arteriovenous aneurysms and by one of traumatic origin. 

Those head murmurs having an infracranial origin were demon- 
strated by descriptions of bruits propagated from atheromatous 
carotid arteries, from the struma of Basedow’s disease and from a 
cardiac vascular lesion. 

Finally, it should be added that the chief object of this paper is 
to revive interest in cephalic auscultation— a well-nigh lost art! 
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The question of obesity has occupied the minds and pens of so 
many workers that it seems scarcely necessary to add another 
publication. Endocrinologists, especially, have taken a great inter- 
est in the subject, and as a result we find the literature filled with 
references to the relation between endocrine disorders and obesity, 
mile we grant that endocrine dysfunction ma^ be a cause of 
obesity we feel that these cases form a small, numerically almost 
insignificant part of the obese patients that present themselves in 
the clinic. It shall be the purpose of this report to review briefly 
the present concepts of the nature of obesity and to present a case 
that illustrates the dangers of an “endocrine diagnosis” in cases 
which, on careful study, reveal another, more likely, basis for the 
obesity. 

One of us (J. B.) has for many years emphasized the importance 
of the constitutional nature of obesity. However, the exact limi- 
tations of this concept have not been understood, and in the minds 
of many “constitution” is a scrap heap into which are thrown all 
speculative medical concepts. We wish to stress the significance 
of an understanding of “ constitution ” as an aid in the interpretation, 
not only of obesity, but of disease processes in general. 

For a long time the question of the exogenous or endogenous 
nature of obesity has been discussed. In a very recent publication 
Newburgh^ reopens the problem and doubts the existence of endo- 
genous obesity. It is interesting to contrast this opinion with that 
of Gigon,2 who denies the existence of an exogenous obesit 3 \ 

While we have great respect for the thorough and careful studies 
of Newburgh, we do not believe that he has added to the clarification 
of the problem. True, he has shown that in obese patients the 
energy expenditure is less than the caloric intake and that the 
patients are on a positive energy balance. He has also shown 
definitely that if the energy intake be reduced beloAv the output 
these patients lose Aveight. HoweA'^er, he has not explained Avhy it 
IS that these obese patients consume more food than they need to 
rnamtain normal Aveight or wliy their energy expenditure on a 
giA-en caloric intake is less than that of normal people. 
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The concept of the endogenous nature of ordinary obesity does 
not deny the principle of the conservation of energy, as some of its 
opponents seem to believe. It accepts as obvious the fact that 
obesity is due to an intake of food that exceeds the energy output. 
However, it goes further and attempts to explain the mechanism 
of this disturbance. 

. Obesity must be considered as a failure of the mechanism that 
normally keeps the weight of adults constant. It is quite remark- 
able that this mechanism is so perfect in the normal adult that he 
goes on from year to year always altering either his energy expendi- 
ture or his food intake, and yet the regulatory processes proceed 
at the same rate so that his weight remains constant. If the food 
intake be voluntarily increased then an increased output of energy 
occurs, or if on the other hand, changes in activity take place, then 
corresponding changes in appetite occur. As a result the normal 
person, paying no attention to either the extent of his activity or 
the intake of food, arrives at a perfect balance between the two. 

Under the term exogenous obesity have been considered those 
cases thought to be due obviously to gross variations either in the 
food intake or energy output. Attention was called to brewers, 
inn-keepers, bakers and butchers, as examples of people who became 
fat because of great caloric intake. Another group was signaled 
out as being fat because they were indolent and did not carry out 
sufRcient muscular exertion. Yet, if one studies a large series of 
obese patients one is struck by the fact that occupation plays an 
insignificant role. In Bauer’s^ series of more than 400 cases he 
could not establish any relationship between obesity and those 
occupation’s that are reputed to allow opportunities for overfeeding. 
Similarly, restricted activity alone cannot explain the usual genesis 
of obesity. Normal people decrease their energy intake when their 
activity is reduced and automatically make adjustments that pre- 
vent the laying on of fat. The anorexia that follows confinement 
to bed is too well known to require emphasis. In a corresponding 
manner increased feeding is compensated for by increased cellular 
activity. 

'\^Tiat then, js the mechanism that allows obese patients to remain 
for a long period of time in a positive energj'’ balance? Why do 
they continuously exceed their caloric necessity? The understand- 
ing of the problem of obesity requires an answer to these questions 
rather than experiments to prove the obvious fact that obese patients 
eat more than they expend— their being obese is proof of that. 
We must, then, center our attention upon perversions of the normal 
relationship between appetite and energy expenditure. When the 
regulation is perfect the individual is in equilibrium and there can 
be no question of obesity. It is only when the mechanism fails 
and the appetite exceeds the energy requirements that obesity 
appears. 
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To result in obesity this regulatory mechanism may be affected 
at two points. Either the appetite may increase or the energy 
expenditure may decrease, without the proper regulation of the 
opposing function. 

That perversions of appetite occur in organic and functional 
disease of the central nervous system is well known. “Cerebral 
obesity” is a rare but distinct type of overweight, and can be seen 
in encephalitis and other lesions affecting the midbrain. However, 
there is no evidence to prove that the increased appetite is not the 
result of a tendency to obesity occasioned by the lesion rather than 
that the appetite disturbance is j^rimary. The distinction whether 
a nervous lesion causes a primary polyphagia or whether the poly- 
phagia is merely the sequel of a newly instituted tendency to 
obesity cannot be settled easily. The relationship between growth 
(or obesity) and appetite is well shown in the experimental work of 
Putnam, Benedict and Teel."* In their studies in the experimental 
production of acromegaly in dogs by the injection of hypophyseal 
extracts, they noted rapid growth and enormous increase in appetite. 
One would scarcely say that the anterior lobe of the pituitary gland 
stimulates the appetite in the sense that bitters do. One would 
not say that these dogs grew because thej'- ate more. They ate more 
as an inescapable result of a newly instituted tendency to growth 
which is a specific action of the anterior pituitary lobe. The dogs 
did not grow hecmso they ate more, but they ate more because they 
were growing. The increase in appetite is a result, not a cause. 

In this connection we wish to point out that increased appetite 
alone does not necessarily result in obesity. In the cases® of hjqDer- 
insulinemia with hypoglycemia and extreme hunger periods, obesity 
was not noted although the patients were fed large amounts of carbo- 
hydrate to combat the hj'poglycemia. This does not lend support to 
the suggestion of Falta that obesity has as its basis an increased 
appetite conditioned by hyperactivity of the insular apparatus. 

We have indicated that an increase in appetite need not necessaril j' 
lead to obesity. Similarly, it is true that depression of the oxidative 
changes is not always accompanied by an increase in weight. 
Although on the one hand we have m;^'xedema, castration and con- 
valescence as examples of conditions in which a lowered basal 
metabolic rate is often accompanied by a tendency to obesity, on 
the other hand we have hypophyseal cachexia, Addison’s disease 
and pluriglandular insufficiency w'here, in spite of profound depres- 
sions of the basal metabolic rate, the patients become cachectic 
rather than obese. In this connection it is interesting to recall 
Bauer’s® notation that Heinbecker found among Eskimos a distinct 
increase in the basal metabolic rate, although these people are 
characteristically obese. Similarly, Solchey" found among East 
Indians, who are usually thin, a lower basal metabolic rate than is 
normal for Europeans. 
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Kestner® and the Hamburg school have emphasized the impor- 
tance of the specific djmamic action of the foodstuffs in the etiology 
of obesity. They feel that a decrease in the specific dynamic action 
may account for cases of obesity. It is only necessary to point 
out that in those conditions in which there is an almost complete 
abolition of the specific dynamic action, as in Simmonds’ disease, 
cachexia, rather than obesity, is the rule. Then, too, these changes 
noted by Kestner in obesity may well be the result of the obesity 
rather than its cause. It is obvious that if there exists a tendency 
to deposit foodstuffs rather than to burn them the oxj’^gen consump- 
tion and the specific dynamic action will be decreased. 

It is self-e^ddent that a decrease in the amount of muscular 
exertion or a more economical exhibition of the usual muscular 
exertion would lead to obesity if all the other factors remained 
constant. We have indicated that normally these “other factors” 
do not remain constant, but a readjustment on the new level occurs 
and the intake is again only sufficient, not excessive. Inactivity or 
muscular exertion alone do not determine obesity or thinness. If 
this were true, all sedentary workers would be fat and all laborers 
thin. However, the clerk who is “nothing but skin and bones” is 
too well known to make it necessary to insist upon the lack of corel- 
lation between physical exertion and obesity. 

The "balance” theory of obesity assumes a 'primary increase in 
appetite or a primary decrease in energy expenditure. We have 
indicated that an increase in appetite need not result in obesity, 
and that a primary reduction of metabolism, whether by depression 
of the basal metabolic rate, decreased specific dynamic action of the 
foodstuffs or a lessened amount of energy expended in muscular 
work need not necessarily, or even usually, lead to obesity. 

If we are to abandon the “balance” concept of the nature of 
obesity what have we to offer in its stead? When we recall that 
Bauer could demonstrate the familial incidence of obesity in some 
88 per cent of his cases, and that von Noorden found 70 per cent of 
his obese patients to come from families in which obesit 3 ^ prevailed, 
may we not regard these findings as significant in the origin of the 
obesity? Eating from a common table or following a common table 
tradition alone cannot explain these figures. These people become 
obese even if they eat exclusively outside their homes. It is a 
common observation (Bauer) that the most severe grades of obesity 
and emaciation can be seen in the same family among people who 
live from a common table. Apparently, there maj^ be a defect in 
the congenital factor that determines and regulates weight, and 
this defect may manifest itself in the exhibition of obesity or its 
direct opposite. 

Even the most ardent supporters of the balance theory cannot 
deny the fact that when fat accumulates it usually localizes in 
definite, fiLxed regions. The obese female of the “typus Rubens” 
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witK fat hips/ large breasts, obese lower abdomen and fat thighs is 
too well known to make it necessary to insist upon the tendencj^ to 
specific localization of fat in women. In men, during the period 
of sexual activity, fat deposits in these regions are inhibited, and they 
deposit fat at the back of the neck, upper abdomen and arms. 
However, before maturity as well as after castration and the loss 
of sexual function, men acquire the female distribution of fat, prob- 
ably as a result of the loss of the inhibition that the male sex hormone 
has on the location of fat deposits. 

That there is an independent, local, predestined tissue disposition 
to obesity is proved bj'’ those cases® recorded where an autogenous 
tissue transplant from the abdominal wall to the back of the hand had 
been made. It is known that the back of the hand rarely becomes 
fat, yet in these cases a distinct, local, unilateral obesity occurred 
at the site of the transplant. This indicates that the transplanted 
abdominal wall, separated from its previous nerve and blood supply, 
retained its lipojjhilia, that is, its irresistible tendency to accumu- 
late fat. 

The constitutional concept of obesity considers this exaggerated 
tendency of some tissues to store fat, and possibly water and salts, 
as the primary factor in the causation of the obese state. It regards 
this tendency as congenital and hereditary, although, like many 
other congenital factors, it may not become evident for many years 
after birth. 

If we locate the genesis of obesity in a constitutional destiny of 
the tissues of certain people to store fat then we can understand 
a disturbed balance between energy intake and expenditure as a 
necessary sequel of this almost irresistible tendency. We can also 
understand those cases of obesity, common in the experience of 
everyone, where in spite of rigorous diet and exercise, we are unable 
to reduee the fat from the areas where it is most obvious. We 
know of patients who suffer from a severe grade of inanition and 
even emaeiation without any effect on the fat deposits that we 
would most like to influence. 

The concept of constitutional obesity regards the lipophilia of 
the tissues as the basis and cause of the metabolic disturbance. It 
does not deny that obese patients are on a positive energy balance. 
It explains this perversion of metabolism as the result of a congenital 
factor, already present in the fertilized ovum, that destines the 
organism to accumulate fat. Obesity is not the result of overeating, 
but overeating may be an inescapable consequence of an inborn 
tendency to obesity. 

Von Bergmanni® has very aptly compared the factors resulting 
in growth with those resulting in obesity. Just as a youth grows, 
although his activities make great demands on his caloric intake, 
so some tissues accumulate fat, often at the e.xpense of the needs 
of other organs. In this connection, Zondek, “ Striek,i® Lowen- 

vou ISl, NO. G.— JUNE, 1031 27 
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stein” and Bauer® have observed cases with increased basal metabolic 
rate, manifestations of inanition and emaciation of parts of the 
body in which there existed a high grade of localized obesitjL Such 
findings are not readily explained by a theory of obesity that begins 
and ends with a disturbance between food intake and energy output. 

Case Report. The patient, a housekeeper, aged forty-seven years, has 
suffered from progressive obesity since a tiijnoidectoray, which she under- 
went in 1923. 

The patient’s mother died of pulmonarj'^ tuberculosis. Seven siblings 
died as children. Father is alive and well. 

The patient was quite well until tlie outbreak of the World War. The 
unrest caused bj’^ the hostilities and the death of a brother at the Front 
occasioned the patient great uneasiness. It was later noted that her ej^es 
had become prominent and that a goiter had appeared. She began to 
suffer from palpitation and involuntary twitchings. She sought the clinic 
of Professor Maimaberg, where the diagnosis of hyperthyroidism was made. 
At this time the patient was of normal stature and weighed 50 kg. 



Photograph of patient. 

At that time, 1921, Mannaberg was investigating the effect of radiation 
of the ovaries on the progress of Graves’ disease. The patient was radiated 
and became amenorrhoic, but the course of the Graves’ disease was unin- 
fluenced. 

In 1923 a partial thyroidectomy was performed in the clinic of von 
Eiselsberg. The course of the patient was uneventful, and she was dis- 
charged from the clinic in September, weighing 49 kg. 
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Since 1923 the patient has been growing progressively more obese, and 
now weighs over 100 kg., an increase of more than 100 per cent of her former 
weight. 

The amenorrhea that followed the Roentgen treatment was complete 
for one year. After this the menses returned, at first irregularly, but later 
they became quite normal under ovarian therapy. ' 

Physical examination reveals a considerable obesity, the distribution of 
which can be seen in illustration. There is a residual exophthalmos and some 
enlargement of the parotid glands, as is not uncommon in obesity. The 
pulse rate averages 90 per minute. Blood pressure readings have varied 
between 170 systolic and 95 diastolic and 130 systolic and 80 diastolic. 
The hemoglobin is 94 per cent and the red cell count 5,124,000; white blood 
cells, 7300; polymorphonuclear, 59 per cent; lymphocytes, 33 per cent; 
monocytes, 4 per cent; eosinophils, 1 per cent; mast cells,_3 per cent; blood 
sugar, 120 mg. per cent; Roentgen ray of the sella turcica normal; basal 
metabolic rate is —3. The general physical examination reveals nothing 
else of significance. 

Discussion. A careful analysis of the cause of the obesity in this 
case reveals the dangers encountered in studying obesity accom- 
panied by disorders in endocrine function. 

The endocrine system certainly exerts an important influence on 
the total metabolism. One has only to recall the obesity that 
usually follows castration, the obesity of Froelich’s syndrome or of 
adrenal origin to be convinced that endocrine factors can disturb 
the relation betw^een energy intake and expenditure. That this 
balance can be shifted in the opposite direction by endocrine dys- 
function is illustrated by the cachexias encountered in Graves’ 
disease, pluriglandular sclerosis and F. Simmonds’ disease. 

It is one thing to be aware that endocrine disorders may cause 
obesity and quite another to believe that the usual cause of obesity 
is to be found in the endocrine organs. Bauer® found that only 2.6 
per cent of 275 cases of obesity had their origin in clinically detect- 
able disturbances of the glands of internal secretion. 

In the cases cited above it is the obvious tendency to associate 
the obesity with either the thjToid or the ovaries, as each of these 
glands has shown a distinct abnormality. However, an analysis 
of the clinical picture shows that no causal relationship can be 
established between either of these glands and the obesity. That 
we are not dealing with a postoperative hypothjToidism is shown 
' by the absence of any of the signs of this condition. The skin is 
normal, moist and warm and the patient perspires freely. The 
pulse rate is 90 per minute and the temperature and the basal 
metabolic rate are normal. When thj'roid extract was adminis- 
tered the patient showed toxic s 3 'mptoms without an.v appreciable 
effect on her Aveight. There is, then, no evidence to make one 
believe that the obesity is thjTogenous. A th^Toidectomy is not 
ne'cessarilj' the cause of an obesitj' that follows it. It ma.v merely' 
be the releasing moment that allows a congenital tendenc.v to become 
manifest, 
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Similarly, we can find no firm basis upon wbicb a diagnosis of 
hypogonadal obesity can be established. The amenorrhea that 
resulted from the Roentgen treatment began in 1921, and it was 
not until 1923 that the patient became obese, and now that the 
ovarian function is reestablished, as manifested by the return of 
menstruation, the patient’s obesity continues unchecked. In addi- 
tion, the genitalia show no evidence of abnormality clinically, so 
there is no evidence upon which a diagnosis of hypogonadal obesity 
can be based. 

We can find no evidence to support the view that the obesity 
may be of hj^iophyseal origin. We do not believe that a "hypophy- 
seal distribution” of fat exists. There is, also, great doubt whether 
pituitary disease without involvement of the midbrain centers can 
lead to obesity at all. Too often one sees cases called hypophyseal 
obesity because they cannot be shown to be either hypogonadal or 
thjTogenous, and the author feels that some endocrinologic basis 
for the obesity must be found. The more carefully obese patients 
are studied, the rarer will be "pituitary obesity.” The case pre- 
sented shows no abnormal pituitary function; the growth, hair 
distribution, libido and genitals are normal and there are no evidence 
of a pituitary tumor. 

As in so many other cases of obesity, the key to the understanding 
of this case lay in a study of the family and an appreciation of the 
constitutional, familial nature of the affection. A sister of the 
patient weighs 83 kg., although rather short. This sister has a 
daughter who weighs 80 kg. at seventeen years of age. This occur- 
rence of obesity in sister and niece is certainly more than coincidence. 
It occurs too often to be explained on that basis as the statistics of 
Bauer and von Noorden show. The sister has no thjToid or ovarian 
disturbance, eats at a different table and yet develops an obesitj’’ 
of the same character and distribution as the patient who has had 
so many endocrine disorders. The thing they have in common is 
not an inherited excessive appetite, but a constitutional tendency to 
obesity which is also manifest in the succeeding generation. 

Summary. 1. In this very brief report we have attempted to 
outline the insufficiencies of the "balance” theory of obesity and 
to indicate the importance of an understanding of the significance 
of the peripheral tissues in the usual genesis of obesity. 

2. We have indicated the congenital and hereditary nature of the 
obese state and wish to stress its etiologic importance. 

3. Endocrine obesity exists, to be sure, but obesity resulting from 
demonstrable endocrine dysfunction is uncommon (some 3 per cent 
of the cases studied). 

4. We wish to insist that, although there may be other causes for 
obesity, the usual one is to be found in the constitutional makeup 
of the individual and not in exogenous factors. 

5. A case is reported which could easily be taken for an endocrine 
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obesity, as it had developed after a successful operation for exoph- 
thalmic goiter. In reality it represents a case of constitutional 
inheritable obesity. 
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THE METABOLISM OF GALACTOSE. 

IX. The Influence of Hepatic Dysfunction on Tolerance,* 
By Allan Winter Rowe, Ph.D., 

DIRECTOR OF RESEARCH, EVANS MEMORIAE, 

AND 

Mary McManus, S.B., 

BOSTON, MASS. 

In a series of previous papers' the writer and his associates have 
discussed the normal human tolerance for galactose and a variety 
of factors exercising influence on its level. The present paper deals 
with influence of hepatic dysfunction as determined by objective 
methods on the power of the organism to utilize this sugar. The use 
of galactose for function testing was first suggested by Bauer- in 
1906 as a means of evaluating the level of hepatic activity, but the 
failure of the subsequent observers to recognize intrinsic sex and 
age differences and the lack of uniformity in the eriteria adopted 
led to seemingly contradictory results and gradually caused its 
discontinuance as a test substance. Its use has been revived by 
tile senior author, after a careful and extensive study of the condi- 
tions limiting its application, and today it forms the basis of a 
quantitative vital function test of wide applicability and differential 
significance. 

* Presented before the Biochemical Section, American Chemical .Society, Atlanta 
Ga., April, 1930. 
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Further, in the last few years methods for the estimation of liver 
or gall-bladder conditions have been elaborated which offer an 
increased measure of certainty in the differentiation of normal from 
disturbed function. In its earliest day, radiology proved a valuable 
adjunct to the facts of the history and indications of tlie physical 
examination in rendering gall stones visible where an adequate 
amount of radiopaque material was incorporated in tlie concretion. 
The great increase in the scope of the method deriving from the 
application of halogenated phthalein dyes^ selectively eliminated 
into the gall bladder has made the procedure one of precision, 
particularly when the stomach also is rendered visible by barium 
sulphate'* and the fluoroscope is freely used. 

Finally, by the use of the Rehfuss tube® direct access to the duo- 
denum and collection of its contents has become possible. The 
various chemical methods for the quantitative estimation of the 
constituents of the duodenal collections developed by McClure 
and his associates® gives a large amount of objective information 
as to the biliary function of the liver. 

With standardized methods of proven worth for the determina- 
tion of the several factors involved, the data have been collected 
from a consecutive series of cases in which they have been employed. 

All of the patients in the series have been carefully studied by an 
elaborate diagnostic program, described in detail elsewhere,^ and 
the underlying etiology of each adequately established. The 
selected cases have been drawn from a much larger consecutive 
series which may broadly be divided into two major etiologic 
groups, namely: (a) Those presenting primary evidence of dis- 
turbed endocrine function, and (6) those demonstrating liver and gall- 
bladder disease without ductless glandular involvement. In the 
endocrine group, the hepatic disorders appear as complications and 
the relative frequency may be estimated by comparison of the total 
number of each endocrine group with that of the series with inter- 
current liver disorders. Twenty-one per cent of the thyroid cases 
showed an hepatic complication, while in the pituitary and ovarian 
groups the incidence was respectively 2 and 2.5 per cent. 

Obviously, liver dysfunction is associated with thyroid disorders 
with significant frequency, a fact already recorded.^ Its frequency 
of occurrence in pituitary and ovarian disease indicates its casual 
character in these conditions. In the nonendocrine series, liver or 
gall-bladder disease appeared in 26 per cent of the group, but this 
datum lacks the authority of the endocrine figures, as a number of 
known liver cases are included which were selectively received for 
study. 

The composition of the entire group, each patient in which gave 
definite evidence of an hepatic dysfunction, may be most compactly 
presented in tabular form. 
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Table I. — Composition of Group. 




Sex. 


Etiologic 


/S ^ 


group. 

Male. 

Female. 

Total 

Not endocrine . . . . 

. . . . 51 

117 

168 

Thyroid 

. . . . 18 

40 

58 

Pituitary . 

. . . . 2 

11 

13 

Ovary . 

... 0 

9 

9 

Pancreas 

... 3 

0 

3 

Pluriglandular 

. . 1 

0 

1 

Totals 

. . . 75 

177 

252 


Three cases of bronzed diabetes and one pluriglandular case with 
hepatic complication are included in the table as they occurred in 
the series. For the sake of simplicity in presentation, they will be 
omitted from the subsequent discussion. 

One-third of the group has some endocrine defect; the remainder 
are primarily liver cases. As might have been anticipated, the 
thyroid cases dominate the group, being two and a half times as 
numerous as all of the remaining endocrine cases. The male and 
female distribution is the same as in the much larger series from 
which the cases are drawn. 

While each of the patients in the group presents a primary condi- 
tion, many of them exhibit intercurrent disease states which can 
independently influence the function picture. The determination 
of these secondary features always forms an essential part of the 
diagnostic program. A review of the more significant complications 
is collected in Table I a. 



Table I a.- 

—Complications. 



Condition 

Not 

endocrine. 

Thyroid. 

Pituitary. 

Ov.ary. 

Total. 

Allergy . . . 


4 

1 

0 

1 

G 

Arthritis 


14 

5 

0 

2 

21 

Focal infection . 


40 

12 

1 

0 

53 

Psychoneuroses* 


21 

6 

2 

2 

31 

Cardiorespiratory disorders 

41 

9 

1 

2 

53 

Cancer* . 


4 

• 1 

0 

0 

5 

Lesions of central 
system* . 

nervous 

5 

1 

1 

0 

7 

Skin diseases 


5 

0 

1 

0 

C 

Syphilis* 


10 

1 

0 

0 

11 


* Frequently influences galactose tolerance independently. 


Several of the states, as noted above, may exercise an independent 
influence on carbohydrate metabolism, and in any complete survey 
due allowance must be made for them. With uncomplicated syphilis, 
nerve lesions, and cancer, a lowered tolerance is a common finding. 
The psychoses and neuroses exhibit the same tendency but in lesser 
degree. 
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The age distribution of the patients composing the group is 
diagrammatically presented in the accompanying graph. 
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The differences between the endocrine and nonendocrine cases are 
hardly of significant amount. Over half fall in tlie fourth and fifth 
decades, the balance of the remainder in the third and sixth. 

Attention to the liver is frequentlj'- first attracted by significant 
reports in the history of the individual patient. A selection of 
pertinent symptoms has been made and the frequency of report 
determined. 


Table II. 



Hepatic group. 

Control group. 

Not 

endocrine, 
per cent. 

Thyroid, 
per cent. 

Pituitary, 
per cent. 

Gonad, 
per cent. 

Total.* 
per cent. 

Not 

endocrine, 
per cent. 

endocrine, 
per cent. 

Headache 

03 

69 

38 

89 

04 

50 

51 

Vertigo . 

37 

48 

23 

44 

39 

30 

28 

Jaundice ... 

21 

29 

31 

22 

24 

0 

8 . 

Nausea . 

41 

33 

46 

0 

37 

21 

20 

Vomiting 

38 

24 

46 

55 

35 

18 

17 

Flatulency 

45 

33 

38 

44 

42 

10 

17 

Constipation 

51 

48 

54 

55 

SO 

41 

31 

Diarrhea 

6 

9 

15 

0 

G 

4 

3 


Weighted for group representation. 
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For purposes of control, the data have also been collected from 
two groups of 500 patients each, representing severally endocrine 
and nonendocrine conditions. All active liver cases have been 
excluded, the report of jaundice, as given in the table, recording 
only a fact from the past history. 

Inspection of the data shows the correlations to be excellent 
between the two series in the hepatic group. Further, these cases 
show a higher incidence of all of the symptoms listed than does 
the control group. Even so common a complaint and one of such 
numerous origins as headache shows a somewhat lower frequency in 
the nonhepatic controls. Nausea and vomiting are twice as fre- 
quently reported in the liver cases, and flatulency shows an even 
higher incidence. The symptomatic liver picture would seem to be 
well defined. 

Certain other pertinent facts are found in the operative history, 
the physical examination, and in certain of the objective findings. 
A number of these have been abstracted from the original individual 
records and are collected in the next table. 


Table III.— Miscellaneous Data. 



Not 

endocrine, 

Thyroid, 

Pituitary, 

Ovary, 

Total, 

Data. 

per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

Operative history; 

Cholecystectomy 

. 10 

9 

0 

11 

9 

Appendectomy . 

. 28 

26 

38 

50 

29 

Other laparotomy 

. 19 

3 

31 

07 

17 

Physical examination : 

Abdomen tender 

. 33 

29 

54 

44 

34 

Gall bladder + . 

. 15 

9 

15 

0 

13 

Liver enlarged 

. 7 

14 

0 

11 

8 

Urine; 

Bile test + . . . 

4 

2 

0 

0 

0 


Nearly 1 in 10 of the patients had had an earlier cholecystectomy. 
In the writer’s experience, gall-bladder disease is always associated 
with disturbed hepatic function, although the converse does not 
necessarily hold. Indirect sequehe from laparotomies performed 
for purposes other than cholecystectomy cannot be wholly ruled 
out. In the present series over 1 in every 3 had had some form of 
abdominal operation. 

Tenderness in the upper abdomen was shown by 1 in every 3 of 
the patients, and careful examination disclosed physical signs of 
gall-bladder disease in nearly one-seventh of the group. In addition, 
S per cent showed hepatic enlargement of significant proportions. 
In their entirety, this group of clinical findings ofier presumptive 
evidence of liver and gall-bladder disease in one-half of the patients 
under consideration. 

Only 6 of the group showed bile in the urine, an active icterus 
being a most infrequent feature of the present series. The icteric 
index and van den Bergh tests were performed only irregularly, and 
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the results, while supporting qualitatively those here reported, 
are too incomplete to warrant numerical presentation. 

As noted in the introduction, radiographic study offers authorita- 
tive information concerning the gall-bladder status. The visualiza- 
tion of stones in simple Roentgen ray studj^ the clear-cut evidences 
of disease yielded by the Graham method and its modifications, and 
the demonstration of defects of the duodenal cap during a gastro- 
intestinal investigation, give direct information of the greatest 
importance. The results obtained in the group under consideration 
are given in the next table. 

Table IV. — Radiographic D.ata. 

Not 


Data. 

endocrine. 

TlijToid. 

Pituitary. 

Ovary. 

Total. 

Combined Graham; 

Number . . . . . 

, . 60 

12 

S 

6 

S6 

Per cent positive . 

. . 67 

5S 

75 

67 

66 

Gastrointestinal series: 

Number 

, . 57 

9 

7 

3 

76 

Per cent positive . 

. . 26 

33 

14 

33 

26 


About one-third each had either a modified Graham^ or a gastro- 
intestinal study, with the results as given in the table. A small 
additional number gave direct evidence of cholelithiasis by direct 
radiography. 

While the roentgenologic study jdelds information about the gall 
bladder, and thus in the positive cases indicates indirectly the 
presence of disturbed liver function, the e.xamination of the duo- 
denal contents gives direct evidence of the hepatic status. Several 
constituents are quantitated and the results interpreted in terms 
of criteria derived experimentally from the study of a series of 
normal controls. As the method is of recent origin and as yet not 
of widespread application, these standards of normality, as experi- 
mentally determined, may be given for purposes of comparison. 

Table V.— Ln'ER Fonction Standards. 

Low norma! 


Test. boundary. 

Furftirol index SO 

Cholesterol 30 

Pigment A (alcohol-soluble) 8 

Pigment B (alcohol-insoluble) 7 


Of the above, only the cholesterol has reasonable claim to the 
status of a chemical entity, and even this is by no means certainly 
established. The furfurol index measures presumptively the so- 
called bile acids, while the two pigments "A” and "B” are probably 
mixtures of chromogenic substances differentiated only by their 
relative solubility in alcohol. Taken together and compared with 
normal criteria, they constitute a very definite means of determining 
the biliary level of hepatic activity. The results of applying this 
method to two-thirds of the entire series under investigation are 
collected in the next table. 
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Table VI. — Liver Function. (McClure.) 


Data. 

Not 

endocrine, 

per 

cent. 

1 Thyroid, 
per 
cent. 

Pituitary, 

per 

cent. 

1 Ovary, 

1 per 
cent. 

Total. 

1 

No. 

1 

Per 

cent. 

Number of cases .... 

109 

40 

9 

4 

162 

65 

Color: 







Brown 

22 

22 

22 

25 

36 

22 

Yellow brown 

IG 

23 

22 

0 

28 

17 

Yellow 

62 

55 

56 

75 

98 

61 

Furfurol index below normal . 

83 

78 

78 

100 

133 

82 

Cholesterol below normal . 

57 

55 

44 

75 

91 

56 

Pigment A (alcohol-soluble) be- 







low normal 

62 

50 

44 

75 

95 

59 

Pigment B (alcohol-insoluble) 







below normal 

64 

40 

56 

75 

94 

58 


The furfurol index seems to be most sensitive of the several 
indicators of hepatic derangement, while the color (yellow to yellow- 
brown) of the collected material comes next in order. The three 
other indices show substantially the same degree of response in 
delicacy, though the actual figures vary among themselves in the 
several subgroups. Determination of disordered function rests 
upon the combined data of the individual case. The great majority 
of those examined gave a weight of evidence warranting the con- 
clusion of definite dysfunction, though naturally the degree of dis- 
turbance varied from slight to severe. 

Weighing the evidence available from all sources, only a portion 
of which have been discussed in this paper, the final conclusion as 
to the liver status may be reduced to numerical expression. 


Table VII.— Status of Liver and Gall Bladder. 


Condition. 

Not 

endocrine. 

Thyroid. 

Pituitary. 

Ovary. 

Total 

No. cases. 

No. cases. 

No. cases. 

■ No. cases. 

No. cases. 

Hepatic dysfunction: 

Established . 

. 152 

57 

12 

9 

230 

Probable .... 

. 16 

1 

1 

0 

18 

Pathologic gall bladder: 

Established . 

. 56 

20 

6 

4 

80 

Probable .... 

4 

4 

1 

1 

10 


“Established” cases are those in which actual positive objective 
evidence is available to support the diagnosis. ‘Trobable” cases 
are those in which a number of confirmatory data are present but 
which lack, for one or another reason, the final crucial observation. 
These latter are less than 10 per cent in the liver group, and about 
that magnitude in the gall-bladder series. As mightbe anticipated, 
the cases with gall-bladder complications are but a fraction of the 
whole. 
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The liver function test gives direct evidence only of tlie level 
of biliary activity, but the long series of pathologic cases studied 
in the elaboration of this metliod® warrants the inference that with 
biliary activity depressed, other hepatic function levels— though 
not necessarily all— are likewise affected. 

With hepatic dysfunction established or probable in all, and 
associated gall-bladder disease in practically 40 per cent, attention 
may next be turned to the galactose tolerance. 

Only a few words of general information concerning this quantity 
are necessary. The tolerance meal is that dose administered under 
conventionally defined conditions which will produce the transitory 
appearance of sugar in the urine in amounts detectable by a delicate 
qualitative reagent. Equally, doses 10 gm. less in amount yield 
uniformly negative urines. 

An attempt to quantitate bj'' microchemical methods all of the reducing 
substances in the urine, and then, on the basis of their fermentability to 
report them as either glucose or galactose, possibly adds to the sensitmty 
of the test, but certainly does not enhance its accuracy. Gljmuresis, the 
“carbohydrate paradox',” and the' presence of assimilable but unusable 
carbohydrate substances as nnpurities in the test sugar, as noted by Folin 
and Berglund,® and others, introduce factors of complication wliich cannot 
be resolved bj’’ the simple expedient of fermentation with the interpretation 
of the unfermented portion as galactose. In a 30-gm. dose every 0.1 per 
cent of impurity potentially puts 30 mg. of reducing body of unknown com- 
position into the urine. Only by quantitative isolation of the entire 
mass of reducing substances, identification of the several compounds and 
the quantitative estimation of each of them as indiwdual chemical entities, 
could further light be thro-wn on the mechanisms involved. And even 
then the uncertainties engendered by the carbohydrate paradox would not 
be eliminated. 

The fact remains, based upon the study of over 4000 indhdduals, that, 
with a given person, a certain dose of the purest obtainable galactose 
administered under uniform standardized conditions ■s\ill produce an elimi- 
nation of galactose — verified by osazone, mucic acid formation and other 
objectwe methods — in amount yielding a clear-cut positive test, while the 
dose 10 gm. less in quantity vill not. Attempts to refine the test would 
undoubtedly bring into consideration the disturbing influence of other 
mechanisms, variations in which are now absorbed by the simple procedure 
advocated. •• 

The normal dose for the male is 30 gm. throughout’ the life span, 
the immature female responds to 20, in a state of sexual rest, during 
maturity, to 40, and after the menopause exhibits a tendency, not 
uniformly expressed, to decline to 30 gm. 

As has been shown in papers previously cited,^-^ disturbance in 
the function levels of the several endocrine glands modify the galac- 
tose tolerance in no uncertain way. Posterior lobe and thyroid 
failure tend to raise the assimilation limit, though not in like degree; 
equally, overactivity of the posterior pituitary and the thyroid, 
together with ovarian failure, depress the galactose tolerance, but 
again with definite quantitative differences. Further, a variety 
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of conditions not demonstrably associated with ductless glandular 
activities apparently have the power of decreasing appreciably the 
tolerance limit. 

Turning now to the observations in the present series, the collected 
data are given in the next table. 


Table VIII. — Galactose Tolerance. 

Diminislied. Increased. 


Etiologic group. 

No. 

Average 

Normal 

No. 

Average 

amount, 


amount, 



per cent. 



per cent. 

Not endocrine: 






Female 

. 70 

-53 

12 

6 

+58 

Male 

. 38 

-50 

6 

2 

+33 


108 


18 

8 


Thyroid: 






Female 

. 27 

-48 

5 

2 

+33 

Male 

. 13 

-54 

4 

0 



40 


9 

2 


Pituitary: 






Female . . . . , 

. . 4 

-50 

1 

6 

+81 

Male 

. . 0 

. . . 

0 

1 

+133 


4 


1 

7 


Ovary: 






Female 

, . 6 

-38 

0 

1* 

+50 


Grand totals .... 158 28 18 

* Castrate. 


Of the 44 cases with no report on galactose tolerance, 34 not 
endocrine, 7 thyroid, 2 ovary, and 1 pituitary, the three-day require- 
ment for the test was the inhibiting factor. Most of them showed 
sugar in the urine, indicating a probable though not wholly certain 
lowering of the galactose tolerance. 

Considering first the endocrine subgroups, the thyroid cases show 
a marked downward tendency to the sugar tolerance. All but 3 
of them were cases of hypothyroidism, a condition that produces 
an upward trend to the assimilation limit. The 3 hyperaetive 
cases showed a characteristic lowering, but so did 37 of the failures. 
In the group® showing normal levels it seems probable that either 
the liver disturbance had not affected greatly the carbohydrate 
metabolism or that the two opposing influences had compensated 
each other. In the 2 cases showing a slightly increased level, the 
upward tendency produced by thyroid failure has seemingly over- 
weighed the opposing influence of the liver derangement. 

The 4 pituitary cases with lowered tolerance were of the dys- 
functional tjqie and could be caused as well by the endocrine as by 
the liver condition. The 1 case with normal tolerance was a bilobar 
failure, and the normal level could represent a mutual compensation 
of opposing forces. All 7 of the cases with raised tolerance had 
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posterior lobe failure. It has long been recognized that this con- 
dition increases the assimilation limit of carbohydrate in a most 
marked degree. While all 7 were demonstrated liver cases, the 
pituitary influence outweighed the common liver effect, and the 
summation produced an increase of no uncertain proportions. 

The ovarian group shows several highly interesting features. 
Of the 7 with the galactose test reported, 1, a castrate, showed an 
increased level for this condition. Surgery left no doubt as to the 
endocrine status, the liver function test gave only traces of the several 
constituents, and a later operation disclosed well-marked chole- 
cystitis with numerous stones. Of the remaining 6, 3 were post- 
menopausal, and all were reduced to— but not below— the level of 
marked gonad failure (20 gm.) as produced by disease or castration. 
In other words, the endocrine state was sufficient to determine the 
recorded lowering of the sugar tolerance, and the liver derangement 
— demonstrably severe in at least half of the group— caused no 
further depression. 

To summarize then, while the majority of the cases show a definite 
downward tendency or offer reasonable explanations for normal or 
increased tolerances, a few records, primarily in the ovarian group, 
suggest the possibility of another, though less frequent, effect of 
hepatic dysfunction on the sugar tolerance. 

Turning now to the larger series in which endocrine disease plays 
no part and liver disorder is the basic condition, the majority (SI 
per cent) of those tested show the anticipated depression of the 
galactose assimilation limit. Twenty-six cases, however, either 
show no effect or actually present an increase. While the posterior 
pituitary is the most powerful known agent producing an increase, 
other factors may come into consideration. A more detailed survey 
of these cases without endocrine complication is warranted and is 
presented in the next table. 


Table IX. — Analysis of Cases With Nobmal or Increased Tolerance. 



Normal. 

Increased. 



Female. 

Male. 

Female. 

Male. ' 

Total. 

Total number 

Possible modifying factors: 

12 

6 

6 

2 

26 

Postmenopause .... 
Diagnosis from operative 

6 


1 


7 

history 

Function test only weakly 

3 

1 

0 

0 

4 

positive 

2 

0 

0 

0 

2 

— 

— 

— 

— 

— 

Total, doubtful cases . 
Function tests and other evi- 

11 

1 

1 

0 

13 

dence + -f 

1 

5 

5 

2 

13 


Six of the group with normal and one with increased tolerance 
(women) can be tentatively eliminated as their classification rests 
on the assumption that 30 gm. is the postmenopausal level. Actually 
20 per cent of the normal women in this condition earlier reported’ 
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showed a level of 40 gm. On this basis, the 6 cases at 30 could be 
regarded as showing a slight depression, while the 1 case at 40 could 
change status to tlie normal group. 

Four of the patients derived their hepatic status from a history 
of earlier cholecystectomy. It is possible to infer that earlier liver 
damage had been corrected— at least so far as the carbohydrate 
metabolism is concerned. 

Two of the normal cases gave function tests that were only 
weakly positive, and again, the inference is warranted that the 
derangement was not of sufficient magnitude to produce detectable 
changes in the sugar test. 

Renal factors of sufficient magnitude to loAver permeability and 
thus apparently raise tolerance were demonstrably absent from the 
group. Deleting the cases which conventionally may be called 
doubtful, there yet remains 6 with normal tolerance (or 7 if the one 
postmenopausal female be added) and an equal number with 
tolerances significantly increased. All of these gave definite objec- 
tive eiddence of clear-cut hepatic involvement of an established 
severity. In short, in 4 per cent of the established liver cases a 
normal, and in an equal number an increased sugar tolerance is 
found. That a second mechanism or an opposite modification of 
the common formula is involved would seem to be a warrantable 
conclusion. Its nature and mode of operation are at present entirely 
obscure although plausible speculations could be numerous. The 
fact is recorded for two reasons, first, to aid in the interpretation of 
galactose tolerance tests as a part of an objective diagnostic pro- 
gram, and second, to emphasize once more that the regulation of the 
carbohydrate metabolism is influenced by other agents than the 
function level of the islands of Langerhans even though this be the 
prototype of all regulatory forces. 

Conclusion and Summary. 1. A number of case records from a long 
series of carefully studied patients have been selected on the common 
basis of hepatic dysfunction. These have been analyzed from the 
standpoint: (a) of the evidences supporting the initial diagnosis; 
(b) the presence of possible complicating disease conditions; (c) the 
combined effect on the assimilation limit for galactose of the agen- 
cies active in the individual case. 

2. It has been shown that while the general tendency of liver 
disease is to depress the galactose tolerance, a certain number of 
cases is found in which an apparently uncomplicated liver derange- 
ment is associated either with normal or even increased poiver to 
utilize this sugar. A new mechanism or new modification of the 
common effect is suggested by the data. 

Note. — ^In conclusion tlio authors wish to express their grateful thanks to their 
colleagues, Drs. Charles AV. McClure and George Levone, together with their .asso- 
ciates, for the extensive contributions which they have made to this work- in the 
duodenal testing and radiographic investigations respectively. , , 
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THE SPECIFIC THERAPY OF PNEUMOCOCCUS TYPE I AND 
TYPE n PNEUMONIA,* 

By Horace S. Baldwin, M.D., 

ASSISTANT PHYSICIAN TO THE NEW YORK HOSPITAL; INSTRUCTOR IN MEDICINE, CORNELL 
UNIVERSITY MEDICAL COLLEGE, NEW YORK, N. Y. 

(From the First Medical (Cornell) Division of the New York Hospital.) 

The present report is concerned ivith the results obtained by the 
use of a concentrated solution of pneumococcus antibodies, at the 
New York Hospital, during the four winters 1926 to 1930. During 
this time a carefully controlled series of cases was studied. The 
cases to receive treatment were determined by numerical sequence, 
thus eliminating any element of selection and providing a series 
of control cases. The concentrated solution contained antibodies 
only for pneumococcus Type I and Tjqie II. This was prepared 
according to the method of Felton^ and was supplied through Dr. 
W. H. Park of the New York City Board of Health. Only cases 
of pneumonia due to these two types of pneumococci are included 
in this report. The following table shows the mortality in the 
treated and control series: 


Control series. Treated series. 


Type. 

Cases. 

Died. 

Mortality, 
per cent. 

Type. 

Cases. 

Died. 

Mortalily, 
per cent. 

I 

20 

5 


I 

19 . 

1 


11 

29 

15 


11 

35 

9 



49 

20 

40.8 


54 

10 

18.5 


Upon analysis of the above table it is evident that the number of 
cases in each group is not large, but evenly distributed and the 

* The cases reported were from the First Medical Division, in charge of Dr. Lewis 
A. Conner and the Second Medical Division, in charge of Dr. William R. Williams. 



BALDWIN: PNEUMOCOCCUS TYPE I AND TYPE II PNEUMONIA 789 


differences in tlie results obtained in the treated, as compared with 
those in the control series are sufficiently striking to lend consider- 
able weight. Among 19 treated Tjqre I cases there was but one 
death, as opposed to 5 deaths in 20 control cases. Among 35 treated 
Tj^e II cases there were 9 deaths, as compared with 15 deaths in 
29 control cases. As a result of this therapeutic experiment, con- 
ducted over a period of four years, a mortality of only 18.5 per cent 
occurred in the treated series containing both Tj^ie I and Tjqje II 
pneumococci as opposed to 40.8 per cent in the control series. 

In the cases due to the pneumococcus Type I, the use of the con- 
centrate has met with marked success clinically as well as statis- 
tically. Following adequate dosage the patient usually looks and 
feels better; very often the temperature shows a decided drop and 
the pulse rate becomes slower. It is not unusual apparently to 
abort the disease when treatment is started soon after the onset. 
On the other hand, following a favorable reaction in the tempera- 
ture and degree of toxemia, the temperature may rise and then fall 
again after additional therapy. This alternate rise and fall of the 
temperature curve is quite characteristic of the specific therapy of 
pneumococcus Tjqie I pneumonia and indicates the importance of 
continuing the therapy until the temperature has definitely remained 
normal and other signs of activity in the pneumonic lung, such as 
the expectoration of typical bright bloody sputum, have disappeared. 

There has been a tendency to undervalue the importance of 
specific therapy if the duration of the disease previous to treatment 
has been more than four to five days. This is not in accord with 
our experience, where very seriously ill cases treated late have 
responded well. The presence of bacteremia in pneumococcus 
Tjq)e I pneumonia, regardless of whether it occurs early or late, 
is a serious finding and limits the prognosis accordingly. In these 
cases large amounts of antibody solution are necessary, and usually 
effective. A further discussion of dosage will follow. 

In considering the results of the treatment of pneumococcus 
Tjqje II pneumonia the statistics here reported are favorable. 
During the past four years only 9 deaths have occurred in 35 treated 
cases, compared with 15 deaths in 29 control cases. It is also 
important to add that whereas only 2 cases of Type II bacteremia 
have recovered without specific therapy, during this period, 7 cases 
have recovered under treatment with the Tjq^e II concentrate. 

Clinical observation of the cases of pneumococcus Tjq^e II 
pneumonia treated with the concentrate has confirmed the statis- 
tical results. While it is not often possible definitely to abort the 
disease, as in the case of pneumococcus Tjqie I, it has been our 
experience that the patients feel better, are less toxic, and usually 
have some reduction in the degree of pyrexia following treatment. 
Here, as in Type I pneumonia, specific therapy should be instituted 
and continued as long as evidence of active infection is present. A 
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positive blood culture in pneumococcus Tj^ie 11 pneumonia is of 
the gravest prognostic significance and calls for the administration 
of large quantities of concentrate at frequent intervals. 

Since the most convincing eiddence of the efficacy of Tj^pe II 
concentrate lies in its effect on bacteremia, 4 charts are presented 
of patients with this complication which illustrate the method of 
dosage and the results obtained. 

In the following case active therapy was started with a polyvalent 
concentrate containing 1000 units of pneumococcus Tjqie II anti- 
body in the presence of a bacteremia totaling 15 colonies per cubic 
centimeter. After 30,000 units had been administered the blood 
culture was sterile. A remarkable drop in temperature, accompanied 
by a corresponding diminution in pulse and respiration rates, 
occurred following the administration of 82,000 units during a 
period of twenty-four hours. 



Fig. 1. — Case I. Temperature and blood-culture chart of a case of pneumococcus 
Type II pneumonia ivith bacteremia treated on the seventh day. Blood culture 
sterile after the administration of 30,000 units of Type II concentrate (Felton). 

Case I (Fig. 1).— A. D., male, Italian, aged twenty-two years, was 
admitted to the hospital on the seventh day of his illness with frank signs 
of consolidation in the upper right lobe. The patient was very toxic and 
delirious. Blood was taken for culture, and 5000 units of pneumococcus 
TjTie II antibody were administered. Tv'o hours later lO.OOO^units were 
given. The following morning the temperature had dropped 2 ° and clini- 
cal improvement was manifest. Treatment was started at S a.m., and 
four intravenous injections girTii. The last injection was of a different 
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preparation from that used in the preceding injections, and the adminis- 
tration of 20 cc. was followed by a chill, the temperature rising to 107°. 
The next morning the temperature was 97.6°; respiration, 18; pulse, 64. 
On that day 21,000 units were given and 12,000 units on the next day. 
Blood culture taken before treatment showed 15 colonies per cubic centi- 
meter. The next blood culture, taken sixteen hours later, was sterile. 
During the first twenty-four hours of treatment a total of 70,000 units of 
pneumococcus Type II antibody was received. The patient recovered. 

The next report illustrates a case of bacteremia where recovery 
followed the administration of a moderate amount of antibody 
solution. 



Fiq. 2. — Case II. A case of pneumococcus Type II pneumonia with bacteremia. 
Following the administration of 20,000 units of Type II concentrate (Felton) the 
temperature had fallen and the blood culture was sterile. 


Case II (Fig. 2).— J. C., male, laborer, aged thirty years, was admitted 
to the hospital on the third day of Iris illness. On admission blood culture 
and sputum typing showed pneumococcus Type II, and signs were present 
in the left lower lobe. On the fourth day of his illness he received three 
intravenous injections of pneumococcus Type II antibody, totaling 20,000 
units. The following morning the temperature had dropped to 101.6°. 
After the foiurth injection of 15 cc., comprising 15,000 units, a chill occurred. 
Three doses of 10,000 units each were given during the balance of the day, 
aivd following the last dose the patient had another chill. Because of the 
initial positive blood culture and the high rate of mortality associated vlth 
tliis finding, treatment was continued on the sixth day, although the 
temperature was then nonnal, the patient being given three doses of 10,000 
units each. 
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The following case illustrates a much more severe course than the 
one just cited. In this instance the blood culture, shown to be 
positive on two occasions preceding therapy, became sterile follow- 
ing the administration of 195,000 units of the concentrate. 
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Fig. 3. — Case III. A very severely ill case of pneumococcus Type II pneumonia 
with bacteremia present on two consecutive days preceding speciBc therapy. Fol- 
lovdng the administration of 195,000 units of Type II concentrate (Felton) the 
blood culture was sterile. 

Case III (Fig. 3). — E. F., male, Italian, aged thirty-two years, was 
admitted to the hospital on the second day of the disease, with very early 
signs of pneumonia in the left lower lobe. On the fourth day blood culture 
was positive for pneumococcus Type II. This was reported on the morning 
of the fifth day, and when the first dose of 20 cc., containing 20,000 units of 
TjT>e II antibody, was given a blood culture was taken which was also 
positive. During the fifth day five intravenous injections were given, one 
of 20 cc. and four of 30 cc. each, totaling 140,000 units. Two chills occurred 
wliich were not alarming. On the sixth day the blood culture was sterile. 
Notvnthstanding the fact that the temperature remained high, the toxerma 
was less severe. Four doses of antibody were given, totaling 115,000 units. 
On the seventh day two doses, totaling 55,000 units, were given. On 
the eighth day, although the patient was obviously much better, 20,000 
units were given. The temperature fell by crisis, and convalescence was 
uneventful. 

The following case illustrates a fourth one of pneumococcus Tj^ie 
II pneumonia and bacteremia, treated with large amounts of anti- 
body concentrate followed by a favorable result. Here the persist- 
ence of bacteremia in the face of the daily administration of over 
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140,000 units of tlie concentrate indicates strikingly its severity in 
connection with cases of pneumococcus Type II pneumonia. It is 
probable that in this case without the aid of specific therapy the 
number of organisms in the blood stream would have quickly 
increased, causing death from sepsis. 



Eig. 4.— Case IV. A very severely ill case of pneumococcus Type II pneumonia 
■witL bacteremia ■whicb persisted for two days in spite of the administration of over 
140,000 units of Type II concentrate per day. With continuance of treatment blood 
culture became sterile. Complicated by hypersensitiveness to horse serum and the 
development of empyema. 


Case IV (Fig. 4).— J. F., female, Porto Rican, aged thirty-five years, 
was admitted to the hospital on the fifth day of her illness with signs of 
consolidation in the left upper and lower lobes. Blood culture was taken 
the day following and the sputum w'as tjTped. On the seventh day of her 
illness the blood culture was reported positive for pneumococcus Type II, 
to the extent of 3 colonies per cubic centimeter, in both broth bottles 
and in the agar plates. At this time the patient was coughing up copious 
amounts of tliick, rusty sputum, and respiration was accelerated and shallow^; 
she was wildly delirious, and after moving about in bed there w^ere heard 
beginning rdles of pulmonary edema. Because of a moderately positive 
skin reaction to horse-serum, treatment wms started with verj" small doses. 
■ Using a monovalent Tj^pe II antibody concentrate containing 2000 units 
per cubic centimeter, the patient was given 196,000 units witliin the next 
fifteen hours. A blood culture taken after 106,000 units had been given 
was still positive, though to a less extent. On the following day 140,000 
units were given. On this day, after 120,000 units, it was possible to 
demonstrate pneumococci Tj^^e II in the broth culture receptacle. On the 
morning of the ninth day the patient’s condition w’as clinically much 
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improved, 336,000 units lia\dng been administered. On the tenth day, 
because of the poor condition of the patient’s veins, 25,000 units were 
given intramuscularly. _ No pneumococci could be demonstrated in the 
blood stream at this time. On the eleventh day the administration of 
10,000 units, intravenously, was followed by a dull, the temperature rising 
4°. On the twelfth day a thoracentesis was done, and a serous fluid Was 
aspirated which on culture showed pneumococcus Type II. Three days 
later intercostal drainage was performed by Dr. C. L. Gibson, and recovery, 
although slow, was ultimately complete. 

Discussion. The therapeutic value of the concentrated anti- 
pneumococcus serum for pneumococcus Type I pneumonia seems 
established, not only from the results reported here, but from the 
work of other investigators, notably Cecil and Plummer,^ Bullowa,^ 
and Finland.^ The success of the specific therapy of pneumococcus 
Type II pneumonia has not been so clear cut in the reports men- 
tioned. At the New York Hospital, the sterilization of the blood, 
the clinical improvement and the statistical evidence following the 
use of the concentrate in cases of pneumococcus Type II pneumonia 
have been definitely favorable. The therapeutic efficacy of anti- 
body in pneumococcus Type II pneumonia must be considered in 
the light of a remedy for an infection so severe that when untreated 
it is followed by a mortality varying from 31 to 52 per cent (Cole,® 
Cecil and Sutliff®). Likewise, any attempt to treat pneumococcus 
Type II pneumonia with immune serum or its derivatives has to 
take into account the relative frequency of bacteremia and the high 
mortality associated with this finding. Thus Cole and his associates 
found a bacteremia at some stage of the disease in 33.1 per cent, 
and in these cases the mortality was 73.4 per cent; Cecil, Baldwin 
and Larsen^ demonstrated the pneumococcus in 43.3 per cent of 
their series and in these cases the mortality was 90.3 per cent. 
Therefore, if it can be shown that the administration of pneumo- 
coccus Type II concentrate can sterilize the blood stream and 
definitely reduce the death rate the evidence in favor of its use is 
clear. We believe that the work at the New York Hospital during 
the past four years offers convincing proof of these results following 
the use of the concentrate. 

The answer to the question of dosage in both pneumococcus 
Type I and Type II pneumonia is one that varies with the severity 
of the disease. In general, it is believed better to err on the side 
of administering overlarge than, oversmaU doses of the concentrate. 
The procedure usually advised is as follows: As soon as pneumonia 
is diagnosed, sputum should be collected for typing by the mouse 
method, and blood for culture should be withdrawn. If the case is 
seen early and the above procedure carried out, the danger in 
delaying the administration of antibody until the type is ascertained 
is, in the great majority of cases, negligible. If the sputum report 
is pneumococcus Type I or Type II and the blood culture is sterile, 
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the patient should receive, within the next twenty-four hours, 50,000 
to 100,000 units of antibody, intravenously, depending upon the 
severity of the clinical course. If on the following day the tempera- 
ture is down and the patient appears clinically much improved, at 
least 20,000 units should be given in order that the antibody- balance 
and concentration may be maintained. If the temperature remains 
high and improvement has not resulted, 50,000 to 100,000 units of 
antibody should be given in the second twenty-four hours, according 
to the severity of the infection, and a similar dosage maintained 
until the prognosis of the illness is assured. In pneumococcus 
Type II pneumonia it is wise to give larger amounts than in pneu- 
mococcus Type I pneumonia, other factors being equal. It is 
helpful to take a blood culture preceding a therapeutic injection 
each day. The presence of bacteremia in pneumococcus Type I 
pneumonia is serious and indicates the desirability of giving increased 
amoimts of antibody. In the presence of a pneumococcus Type II 
positive culture the prognosis is distinctly bad and large amounts 
of antibody must be administered at frequent intervals. Under 
these conditions at least 100,000 units should be given in the course 
of twenty-four hours. 

Mention should be made of the obvious advantages of the con- 
centrate prepared according to Felton over whole immune serum. 
The factor of concentration, expressed in terms of units, is very 
helpful in fixing the dose and affords greater facility in administra- 
tion, owing to its smaller volume, the dosage varying from 5 to 30 cc. 
per dose with the concentrate as opposed to 50 to 200 cc. when 
whole serum is used. The work of Felton® indicates convincingly 
his ability to make a concentrate 10 to 20 times as strong as the 
whole serum used as the basis for the extraction, and it is this 
feature, as indicated by Baldwin and Rhoades® in an earlier report, 
that is essential to the specific therapy of pneumococcus Type II 
pneumonia. The disadvantages inherent in any modification of 
whole serum, consisting principally in thermal or chill reactions, 
are becoming less pronounced. Less than 10 per cent of all injections 
are followed by chill reactions. On the other hand, serum sickness 
is largely eliminated, less than 25 per cent of the cases having this 
complication, and when it does occur it is mild, causing only brief 
discomfort incomparable in severity with that produced by the use 
of the whole serum. 

Conclusions. 1. The use of pneumococcus concentrated immune 
bodies in pneumococcus Tjqie I and Type II pneumonia is relatively 
free from dangerous reactions and serum sickness, and makes it 
possible to give large amounts of antibody in a short space of time. 

2. By using these extracts, favorable clinical results are often 
obtained, and it seems to be definitely established that with them 
pneumococcus Tjqie I and Tjqie II bacteremia can be eliminated 
in many cases and a favorable outcome result. 
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3. Although the best results are obtained when specific therapy 
is started early, evidence is given to show that as long as the pneu- 
monic infection appears active, specific therapy is indicated. 

4. The specific therapy of pneumococcus Type II pneumonia, 
hitherto a discouraging procedure, seems to have definite value 
when concentrates of high unit value are given in large amounts. 
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The treatment of pernicious anemia by potent material con- 
tained in liver,i kidney- and stomach^ has become recognized 
tliroiighout tlie world as a useful and very satisfactory procedure 
since Minot and Murphy^ first described the effect of feeding liver 
in this disease. Remissions can also be induced by material ren- 
dered available from muscle meat by normal gastric digestion.'* 
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Much information has been published concerning the various 
aspects of treatment necessary to induce remission.® The problem 
concerning the amount of effective substance that these patients 
should take to maintain them in the best possible state of health, 
after the concentration of their red blood cells and hemoglobin have 
returned to approximately normal, has not been so clearly formu- 
lated. Although the level of the red blood cells and hemoglobin 
serves as one important guide to the amount of therapeutic material 
necessary for the maintenance of health, there are other aspects 
of each case that should be recognized as important criteria in 
determining the amount of liver or potent substitute that should 
be taken. These other matters pertain to the patient’s habits, 
symptoms and physical signs, the presence or absence of complica- 
tions, and the detailed histology of the blood itself. No remission 
can be considered complete until the red cells assume normal size 
and shape, the white blood cells and blood platelets return to 
normal numbers, and the color index becomes 1 or less. 

This paper concerns a study of the maintenance dose of the potent 
material in liver determined particularly from the level of the hemo- 
globin and red blood cells following complete or partial remission 
induced by one or another form of material effective in pernicious 
anemia. The dosage is expressed in terms of liver extract. Minot 
and Murphy originally recognized that some patients required 
greater amounts of potent material than others in order to maintain 
a normal blood level. Other physicians®’'^ have confirmed this 
fact. Thus, at Dr. Minot’s suggestion, the studies reported here 
were made in an effort to learn something about the cause of this 
dissimilarity. 

One hundred and eight cases of pernicious anemia in complete 
or partial remission under treatment in outpatient clinics constitute 
the material on which the observations are based. We personally 
observed these cases in the clinics under the supervision of Drs. 
Minot, Murphy and Castle for a period of ten months and acknowl- 
edge our indebtedness for permission to utilize data accumulated 
prior to our own observations. 

Nearly all the patients had the general appearance of health, 
but examination of the blood sometimes showed a persistent moder- 
ate degree of anemia. Each patient attended a clinic at intervals 
of from two to four weeks when the erythrocytes were counted and 
the hemoglobin determined; the latter by the Sahli method after 
our own observations were begun; 4,500,000 red cells per cubic 
millimeter and 85 per cent hemoglobin were regarded as the lower 
limits of normal. 

Some confusion concerning the dose of potent material appears 
to have arisen among physicians because preparations of liver 
have lieen prescribed as the amount actually taken by the patient. 
Liver extracts have been prescribed as the amount of whole liver 
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from which the extract is derived. Most of our cases were treated 
with Liver Extract, No. 343, N.N.R. (Lilly*). Although the con- 
tents of each vial is prepared from 100 gm. of liver, as material 
is lost in preparation, the actual potency is approximately equal to 
that of 60 gm. of prepared liver pulp.® Prepared raw liver pulp, 
cooked liver and "'domestic extract” (Castle and Bowie,®) were used 
at times for some of our cases, taking into account the fact that in 
preparing or cooking liver, usually about 25 per cent and sometimes 
more by weight of liver substance is lost. In tlie analysis of results, 
however, the dosage of potent material was expressed always in 
terms of the nuniber of grams of liver used for the preparation of 
Liver Extract No. 343. The possibility that different clinical results 
may be obtained when the same dose of potent substance is given 
in different forms or ways; for example, as whole liver in contrast 
to liver extract is recognized but is not for discussion here. 

The study of these patients served to demonstrate clearly that 
the maintenance dose varied for different individuals, but it was 
possible to make an arbitrary classification of the 108 patients into 
three rather distinct groups and a fourth special group of 8 cases. 

The first group comprised of 64 patients whose red blood cells, 
except in 5 cases (8 per cent), remained normal in numbers on daily 
amounts of extract derived from 100 to 400 gm. of liver. However, 
in these 5 cases when slight relapse occurred, the red cells rose to 
normal when the patient took extract derived from 400 gm. of liver. 
In the second group were 31 patients who did not maintain their 
red cell count satisfactorily when they took, on the average, extract 
derived from 350 gm. of liver, but whose red cells Avere maintained 
at a normal level later, when they took each day amounts of extract 
derNed from 500 to 1000 gm. of INer. The third group Avas com- 
prised of only 5 patients. Their red blood cells had been brought 
from a low leA^el to between 3,500,000 and 4,100,000 per c.mm. by 
liA^er extract denA^ed from 600 gm. of liver daily, but AATen thej^ 
took daily extract deriA^ed from 1200 to 1500 gm. of INer and also 
iron, their red cells did not reach normal numbers. The special 8 cases 
comprising the fourth group AA^ere ones distinctly benefited by iron in 
addition to liver tlierapy and are not included in the statistical data 
giA’^en below for the 100 cases of the first three groups. 

Statistical study (Table I) shows that the first group of patients 
aA^eraged fifteen and twenty-four years younger than the patients 
of Groups 2 and 3 respectively. The “duration of the disease,” 
from the time of symptoms of distinct anemia to the time our per- 
sonal obserA'-ations were begun, was on the aA'^erage twenty-five 
months for both the first and second groups. The patients of the 
third group had the disease on an aAmrage 10.5 months longer. 

* This was made possible through the generosity of Eli Lilly and Company, who 
have kindly donated a considerable amount of the extract used in carrying out 
these observations. 



BEEBE, lewis: PERNICIOUS ANEIMIA 799 

Hoivever, as there were only 5 cases in this last group, the figure is 
probably not significant as there were over 14 cases in the first two 
groups who had had their disease over four years. The average 
duration of liver therapy for each group was slightly less than the 
time recorded for the ‘'duration of the disease.” 

Table I. — ^Analysis of Maintenance Dose op Potent Material and Other 
Factors for 100 Patients -with Pernicious Anemia. 



Group I. 

Group II. 

Group III. 

Number of cases 

64 

31 

5 

Average age, years 

Average initial maintenance dosage of effective 

45 

60 

69 

material, grams* 

Average second maintenance dosage of effective 

240 

350 

450 

material, grams* 

Average level of red blood cells in millions per c.mm. 


800 

800 

on first dose 

5.00 

3.70 

3.85 

Average level of hemoglobin, per cent on first dose 
Average level of red blood cells in millions per c.mm. 

94.00 

77.60 

77.00 

on second dose 

« • 

4.60 

40.00 

Average level of hemoglobin, per cent on second dose 


87.80 

3.83 

Per cent with infection 

10.92 

15.11 

77.50 

Per cent with arteriosclerosis 

4.69 

35.48 

80.00 

Per cent with both infection and arteriosclerosis . 

3.12 

6.45 

40.00 

Per cent with neuromuscular sj'mptoms 

38.19 

45.16 

80.00 

Per cent with neuromuscular symptoms improved 

85.74 

57.14 

20.00 


* Expressed in grams of liver from which Liver Extract No. 343 (N.N.K.) is 
derived. 


Further analysis showed that 10.9 per cent of the first group 
of patients presented some low-grade infection, such as chronic 
bronchitis or pyelitis or suffered from chronic atrophic or hyper- 
trophic artliritis, and 4.7 per cent had mild arteriosclerosis. Diet 
and hygiene were in general good. Of the second group, 15.1 per 
cent had infections, and 35.5 per cent presented at least a fairly 
pronounced degree of arteriosclerosis, while in the third group 40 
per cent had a chronic infection; all had a considerable degree of 
arteriosclerosis and 80 per cent marked arteriosclerosis, as evidenced 
by “pipe-stem” arteries. 

Neurologic symptoms, including such manifestations as mild 
paresthesias in the hands and feet, and impaired vibratory sense, 
especially in the legs, were present in 38.2 per cent of the patients 
in the first group. Improvement, complete or partial, occurred in 
85.7 per cent of these individuals during their treatment with a 
preparation of liver. 

Evidence of some definite neurologic lesion was present in 45.1 
per cent in the second group. Of these patients, only 57.1 per cent 
showed improvement in neurologic disorders during liver treatment, 
but it is important to note that neuromuscular symptoms decreased 
after moderate amounts of liver extract were fed and often lessened 
still more when the larger amounts of potent material were taken. 

Four of the 5 patients of Group 3 had varying degrees of com- 
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bined system disease. In only one did the neurologic symptoms 
decrease while under treatment. 

Since combined system disease did not develop in any of the 108 
cases when a normal blood level was maintained, the greater fre- 
quency of neurologic changes in the second and third groups may 
be partly accounted for by inadequate treatment, which is evidenced 
by the persistence of a reduced red blood cell count over a consider- 
able period of time. Neuromuscular symptoms appeared or grew 
worse only in patients who did not take a proper amount of potent 
material as shown by a lapse in the red blood cell level. Similar 
results have been reported by other physicians.^®- The import- 
ance of frequent regular examinations of the blood of all pernicious 
anemia patients can therefore be stressed on this account alone. . 



Fig. 1. — Pernicious anemia. Example of case assigned to first group. Red blood 
cells and hemoglobin remained at normal level for four years while patient took 
extract derived from 100 to 200 gm. of liver each day. 


Figure 1 illustrates a case in the first group. Ninety-tivo per cent 
(59 cases) of these patients during the period of observation lasting 
from a few months to over four years have maintained tlieir red 
blood cells and hemoglobin (Table I) at normal levels on an average 
daily amount of potent material equivalent to that in Liver Extract 
No. .343 derived from 240 gm. of liver. Some of the patients were 
kept on distinctly small quantities of potent material in an effort 
to learn whether or not relapses would occur in the course of treat- 
ment; This did occur in 5 (S per cent) cases so that the red cells 
and hemoglobin decreased below normal (Fig. 2). In each instance 
the relapse in the state of the blood was mild and occurred after 
the patient had been taking daily for from eighteen months to 
three and a half years less potent material on the average than the 
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amount contained in extract derived from 300 gm. of liver. In 
these cases a normal red blood-cell level was reestablished when the 
patients took extract derived from 400 gm. of li^mr and they thus 
approached in character the cases placed in Group 2. It is recog- 
nized that whether a case falls into Group 1 or 2 may depend some- 
what on how long the patient was observed, because, for example, 
a patient might maintain for a year a normal red blood-cell level 
while taking daily extract prepared from 300 gm. of liver and thus 
be placed in Group 1 ; but if then, however, relapse developed and 
double the amount of extract was given while the red cells returned to 
normal numbers and stayed there the case would fall into Group 2. 
Such a state of affairs is illustrated by Fig, 5. The groups do serve. 



Fig. 2. — Uncomplicated case of pernicious anemia. Blood level remained normal 
for two years on extract derived from 200 to 300 gm. of liver daily followed by a fall 
of the red blood cells and hemoglobin. The blood returned to the normal level when 
liver extract derived from 400 gm. was given daily. 


however, to simplify the presentation of the observations concern- 
ing the maintenance dosage of active principle. 

Isaacs'^ has pointed out that the relapses of pernicious anemia 
have a tendency to be more frequent in the early spring or to recur 
at the time of the year the patient first exi^erienced relapse. It is 
thus plausible to treat patients more intensively at those periods 
when relapse might be anticipated. It is highly desirable that 
patients should take regularly greater amounts of effective sub- 
stance than just sufficient to maintain a normal blood level. Fig. 2 
illustrates this point for after somewhat over two years, without 
change in dosage and without evidence of complications, this patient 
developed a mild relapse. From such cases it appears that the 
maintenance dose may need to be increased in some instances as 
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time elapses, or that if such patients had taken more liver with 
regularity, an optimal rather than a minimal quantity, a relapse 
might have been averted. 

It is to be recalled that before the days of liver therapy, if excellent 
remissions took place a high blood level often was maintamed for 
many months and rarely for years. Thus, it cannot be stated pre- 
cisely how much influence small amounts of liver may have in 
maintaining a high blood level in such cases as recorded in Fig. 2. 

Figures 3, 4 and 5 give examples of the state of affairs for tlie 31 
patients in the second group, or those individuals who required a 
relatively large amount of potent material to maintain a normal 
blood level. The case recorded in Fig. 3 was one of a man who, 
while taking daily liver extract derived from 300 gm. of liver for 



Fig. 3. — Uncomplicated pernicious anemia. The relative ineffectiveness of small 
daily amounts of liver extract contrasted with the effectiveness of large amounts 
each day. 


three months, showed an unusually sluggish rise of erjiihrocytes to 
4,000,000 per c.mm. and hemoglobin to SO per cent. He improved 
further when the amount of liver extract was approximate^’ tripled. 
After flve months on this larger dose the red blood cells and hemo- 
globin reached the normal level. Aside from moderate arterio- 
sclerosis this patient had no complications. 

Figure 4 illustrates the uncomplicated case of a woman, aged 
sixty-three years. She had been observed for three and a half 
years during which time anemia reappeared twice. On each occa- 
sion her maintenance dose of potent material had been reduced to 
an amount tliat apparently can maintain the red blood cells of some 
cases at a normal level. The figure illustrates the facility witli which 
relapses occur when the dosage of potent material is inadequate. 
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Figure 5 records an instance where for almost eighteen months 
apparently a sufficient quantity of liver extract was taken to main- 
tain the red blood cells and hemoglobin at approximately normal 
levels and if the case had not been observed for more than this period 
of time it would have been placed in Group 1 . The mild relapse 
was soon overcome by doubling the dose of liver extract, but when 
the amount was decreased to a quantity that formerly appeared to 
maintain an appropriate blood level, relapse ensued to be followed 
by remission when greater amounts of extract were taken. Cases 
of this sort, like many otliers, must be considered in the light of 
experiences before liver therapy was known when “spontaneous” 
remissions of various lengths were prone to occur. Table I gives 



Fig. 4. — Uncomplicated pernicious anemia. Case shows relapses on daily doses 
of extract derived from 100 to 300 gm. of liver. Prompt remissions when the dose 
of liver extract was increased. 


the results of increasing the dosage of liver extract in cases where the 
maintenance dose was inadequate. Although on the average the 
increased daily dose was extract derived from SOO gm. of liver the 
data must not be interpreted as indicating that the optimal dose 
for many of these cases was so large. There is evidence at hand 
that extract prepared from 600 gm. of liver is ample for many of 
these cases given larger amounts. 

The part played by infection in rendering a patient partially 
refractory to the potent substance contained in liver is illustrated 
by Fig. 6. This case of tjqrical pernicious anemia was one of a 
woman, aged si.xty-two years, Avho had been under treatment for 
three years, during AA'hich time she also suffered from severe chronic 
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atrophic arthritis with acute exacerbations. Her red blood cells 
were not restored to the normal level during this period, in spite of 
the daily administration of liver extract, which, often for many 
consecutive weeks, was as much as that derived from 600 gm. of 
liver. Subsequent to a month of hospital treatment, her arthritis 
was much improved; and then amounts of liver extract previously 



Fig. 5. — Uncomplicated pernicious anemia. Blood level not maintained on liver 
extract daily obtained from 200 to 300 gm. of liver, although at first there was no 
fall within eighteen months. Red blood cells and hemoglobin raised on two occa- 
sions by approximately tripling the dose of liver extract. 



Fig. 6. — Pernicious anemia complicated by atrophic arthritis with acute exacer- 
bations. Large doses of liver extract were ineffective in raising the red blood cells 
and hemoglobin to normal levels while the infection was active. With subsidence 
of infection the blood level became normal on daily doses of liver extract derived 
from 400 gm. 
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inadequate permitted the number of red cells and hemoglobin to 
rise to normal. 

The 8 patients placed in the special fourth group (Table II), 
separate from the other 100 cases, had responded rapidly to liver 
therapy, but were unable to increase their hemoglobin and red 
blood-cell count to normal even when treated with large amounts 
of the active principle contained, in liver; but they did so rather 
promptly when iron was taken as iron and ammonium citrate, in 
doses of from 4 to 6 gm. daily. These patients did not seem to have 
the characteristics of the eases of Group 3, discussed further on, 
in which liver and iron alleviated the patient only partially of 
anemia. A history of chronic dietary deficiency of one sort or 
another was obtained for each of the 8 cases and 3 had a chronic 
infection and arteriosclerosis. Patients with a blood picture of 
so-called secondary anemia, due to certain sorts of defective diets, 
often respond well to large doses of iron.^^-^®-*® It thus seems that 
these cases at first thought to be somewhat refractory to liver 
therapy probably had what may be termed a doubled deficiency, 
in that iron as well as the active principle effective in pernicious 
anemia was needed to raise their red blood cells to a normal level 
and apparently to maintain them there. 

Table II. — Patients Benefited by Iron in Addition to Liver Therapy. 


Number of cases 8 

Average age, years 52 

Average initial maintenance dosage of liver extract before iron, grams* 700 
Average second dosage liver extract when iron also was given, grams* . 500 

Average level of red blood cells in millions per c.mm. on liver extract alone 4 . 01 

Average hemoglobin, per cent on liver extract alone . . _ . . . . 72.00 

Average level of red blood cells in millions per c.mm. on liver^extract and 

iron 4.53 

Average level of hemoglobin per cent on liver extract and iron . . . 89.00 

Per cent with infection 37.50 

Per cent with arteriosclerosis 37.50 

Per cent with infection and arteriosclerosis 25.00 


* Expressed in grams of liver from which Liver Extract No. 343 (N.N.R.) is 
derived. 


Figure 7 illustrates this tjqie of case of pernicious anemia in a 
female with a history of little or no meat, fruit, or green vegetables 
m the diet for years. Her blood was not restored to the normal 
level even by extract derived from 1200 gm. of liver dailJ^ After 
the daily addition of 6 gm. of iron and ammonium citrate and a 
reduction in liver extract to the amount derived from 400 gm. a 
day, distinct improvement occurred not only in her blood, but 
also in her general health. 

Another type of anemia other than that characteristic of per- 
mcious anemia may develop in pernicious anemia patients not 
only from dietary deficiencies, but also from other causes such as 
chronic bloodloss. Thus two distinct t\q)es of disordered blood 
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formation may occur in the same patient. This took place in 
several of our cases. An unusual opportunity to observe tlie influ- 
ence of bloodloss in a patient with pernicious anemia has been made 
by Dr. hlinot, who has furnished us kindl.y with his data for publica- 
tion here. The data are synopsized in Fig. S. This patient when 
acutely ill received in three days Liver Extract No. 343 (N.N.R.) 
derived from 5000 gm. of liver. This was folloived on the sixth 
day by a maximal rise of the reticulocytes and by normal convales- 
cence. A normal red blood-cell level was maintained for about 1.5 
years on material taken daily equivalent to liver extract derived 
from 400 gm. of liver. There followed a period when the patient 
was not seen for some time because he traveled extensively, during 



Fig. 7. — Pernicious anemia n-itli a diet poor in meat and green vegetables. Incom- 
plete response to large amounts of liver extract. When iron and ammonium citrate 
vas given, although the dosage of liver extract was reduced, the concentration of 
the red blood cells and hemoglobin became normal. 


Avhich time he obtained an unsatisfactory diet. However, he con- 
tinued to take daily the same amount of potent material. During 
this period he lost very frequently small amounts of blood from 
hemorrhoids, so that distinct anemia with a low color index appeared 
which is in contrast to the higli color index before liver therapy. 
The hemorrhoids were removed and bleeding stopped, but his red 
blood-cell level failed to return to normal on his customary amount 
of liver extract. He was then given 6 gm. of iron and ammonium 
citrate daily. His reticulocjAes responded and there followed a 
rapid return of the red blood-cell count and hemoglobin to normal. 

In addition to the 95 patients of Groups 1 and 2 and the S cases 
treated with a liver preparation and iron whose blood was brought 
to normal and maintained there when suitable amounts of materials 
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Fig. 8. — Case of pernicious anemia complicated by chronic bloodless. Normal 
remission following extract from 5000 gm. of liver given over a period of three days. 
Blood remained at normal level while the patient took extract from 400 gm. of liver 
daily 'for twenty months. Fall in red blood cells and hemoglobin during ten months 
in spite of extract from 400 gm. of liver daily when his diet was deficient in meat 
and green vegetables and when he experienced bloodloss from hemorrhoids. With 
cessation of bleeding very slow response on liver alone but a reticulocyte rise ocourred, 
and prompt return of blood to a normal level when 6 gm. of iron and ammonium citrate 
were given daily in addition to extract from 400 gm. of liver. Note the high color 
index before liver therapy and the low color index when anemia due to bloodloss 
developed. 



Fig. 9. — Pernicious anemia complicated by severe arteriosclerosis. Example of 
tyiio of p.atient assigned to tliird group. Blood counts remained subnormal on 
increasing amounts of liver extract and iron. 
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were fed and pronounced infection or complications were absent, 
there were 5 cases. Group 3, which remained somewhat refractory. 
Although liver kept them in a state of remission large doses with 
or without iron did not cause their red blood cells and hemoglobin 
to reach normal levels and thus the anemia was not completely 
banished. Average data for 5 cases are of little significance, but it 
is perhaps noteworthy that the average age of these patients was 
greater than those in Groups 1 and 2 (Table I). 



Fig. 10. — Pernicious anemia mth combined systemic disease. Note fall of red 
blood cells and hemoglobin when daily dose of extract was derived from 200 or less 
grams of liver. When the dose was increased the red blood cells and hemoglobin 
promptly rose. Exacerbation of combined systemic disease occurred at periods when 
red blood cells and hemoglobin were lowest. 


Two of these 5 cases were complicated by a definite infectious 
process and one had chronic nephritis. Four of the patients had 
a very pronounced degree and 1 an insignificant degree of arterio- 
sclerosis. A chronic pyelitis existed in the latter. Fig. 9 is an illus- 
tration of the course of 1 of the 6 cases. 

The giving of inadequate amounts of liver or of potent substitute 
is by far the commonest cause for treated patients with pernicious 
anemia failing to remain in at least fair health. They must be 
observed frequently and properly advised following repeated 
scrutiny of their blood and all aspects of each case. The physician 
must insist that the patient take the amount of material prescribed 
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with regularity, and this amount should be optimal, not a minimal 
quantity. 

Figure 10 illustrates the case of a patient who need not have 
suffered so much if proper amounts of material had been taken. 
This patient had mild early symptoms of combined system disease 
when first treated. Inadequacy of liver dosage conditioned a 
relapse. At the same time the neurologic signs became more severe. 
With increased amounts of liver his blood improved and the spinal 
cord symptoms lessened. This dose was not maintained and another 
relapse occurred with a simultaneous increase in the nervous mani- 
festations. Improvement took place only when large amounts of 
liver again raised the red blood-cell level to normal. During each 
exacerbation of the anemia the combined system disease advanced. 

The reason for the varying degrees of response to the same amount 
of potent material has not been explained adequately, but it is 
comparable perhaps to what occurs in disorders arising from vitamin 
or internal secretion deficiencies.^^ Bone-marrow exhaustion unless 
due to an extraneous cause, appears to play no part since the response 
to larger doses of liver usually is prompt. Many complications, 
such as infections, may inhibit the influence of effective material 
and can play a role in the ease with which the patient responds to 
treatment. One must also not forget that two causes for anemia 
may exist in the same patient. The part played by an abnormal 
condition of the vascular system, especially arteriosclerosis, in 
affecting tissue metabolism has been little emphasized. Minot*® 
has suggested that it may act to precipitate certain deficiency dis- 
eases and hinder the influence of the substance effective in pernicious 
anemia. 

Analysis of our results showed that while, of the cases in Group 1, 
only 4.69 per cent had arteriosclerosis, S'5.5 per cent of the Group 2 
and certainly 80 per cent of the Group 3 patients presented this 
complication. Such a wide divergence may possibly suggest at 
least one of the reasons for the different responses of the three 
groups. 

It is possible that different responses to the same amount of 
potent material depend occasionally on the patient’s ability to 
absorb or assimilate the effective substance from the intestinal 
tract, or for their stomachs to utilize the necessary material from 
the food. This point is being studied in this laboratory and may 
be clarified by the use of a potent extract given intravenously.*® 

It is obvious that the best therapy consists in giving patients an 
ample quantity of an effective substance, if they are to remain in 
as satisfactory a state of health as possible. Minimal quantities 
may permit them to remain on a borderline where untoward symp- 
toms and signs can easily develop. This point has l)een stressed 
particularly in reference to food deficiencies and by IMinot in rtffer- 
ence to pernicious anemia. The series of 108 cases reported here 
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were relatively unintelligent patients of low economic status. Thus, 
on the one hand, it was frequently difficult to get the patients to 
appreciate the importance of taking regularly the material pre- 
scribed, so that periods occurred when some patients took little or 
none of the active principle, and, on the other hand, an effort was 
made to have the patients waste no liver substance. Thus, too 
often these patients, as shown especially by those of Group 2, did 
not receive optimal quantities. 

Indicative of the value of a relative excess of liver substance as a 
maintenance dose is Minot’s and Murphy’s^“ experience, which we 
are privileged to mention here, with a group of about 40 private 
patients followed for over three years. About 85 per cent of these 
cases correspond to the first group of our series and only about 15 
per cent fall into our other groups. Thus, very few patients showed 
a tendency to relapse. This may be explained by the fact that the 
great majority of this group of patients have been taking daily 
potent material equivalent to that in extract derived from 400 gm. 
or more of liver and none less than the amount contained in extract 
derived from 300 gm., which is in contrast to the patients we studied 
whose customary daily dose of liver extract was usually less than 
the amount derived from 400 gm. of liver. 

It therefore seems evident that patients with pernicious anemia 
should be observed frequently and their health maintained as well 
as possible, not with a minimal amount of potent material but 
with an optimal quantity, which will vary considerably for different 
cases. 

Summary. One hundred and eight patients with pernicious 
anemia have been studied in an effort to determine the maintenance 
dose of liver or potent substitute. One hundred cases were placed 
in three groups and 8 composed a fourth special group, as follows: 

Group 1. Sixty-four patients whose red blood cells continued 
to remain at a normal level when they took only relatively small 
amounts of effective substance. These patients were treated for 
the same amount of time as those in Group 2. 

Group 2. Thirty-one patients who required large amounts of 
effective material to maintain a normal blood level. 

Group 3. Five patients whose red cells remained about 20 per 
cent below normal even Avhen very large amounts of potent liver 
material and iron were fed. 

Group 4. Eight patients whose red cells and hemoglobin remained 
somewhat below normal when large amounts of liver extract were 
taken, but who obtained a normal blood level when iron was given 
with even a smaller amount of liver extract than formerly. 

Observation of the latter group, together with the study of a case 
in which chronic, bloodloss occurred, indicates that two sorts of 
disordered blood formation may occur in a patient with pernicious 
anemia. 
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The role played by infections and other complications in inhibiting 
the effect of potent material is mentioned. 

The importance of arteriosclerosis in conditioning the response 
to liver therapy is suggested, because the average age of the patients 
and the incidence of arterial disease in the first three groups pro- 
gressively increases; that is to say, a larger maintenance dose was 
required usually when arteriosclerosis Avas present. 

The patients whose red blood-cell level remained normal on the 
smaller amounts of Iwer, or potent substitute, showed on the aA'^erage 
the greatest improvement in the function of their neuromuscular 
system. Thus, neuromuscular symptoms decreased less, as a rule, 
when arteriosclerosis or other complications were present. These 
symptoms only appeared or grew worse w’^hen the red blood-cell 
level lapsed, or the patient took insufficient amounts of liver or 
potent substitute. 

It is evident that some patients require a much larger mainte- 
nance dose of potent material than other patients. Optimal quan- 
tities of an effective substance to keep patients in as satisfactory a 
state of health as possible should be prescribed, rather than amounts 
that permit them to remain in a state where untoward events can 
develop easily. The daily maintenance dose is “not some liver hid 
enough liver for the given case” 
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I. ANEMIA OF DOGS PRODUCED BY FEEDING OF THE WHOLE 
ONIONS AND OF ONION FRACTIONS. 

By O. M. Grtjhzit, M.D., 

DETROIT, MICH. 

Technical Assistance by D. Lindsay. 

(From the Research and Biologic Laboratories, Parke, Da^^s & Co.) 


In the course of verifying the results of SebrelB on the “anemia 
of dogs produced by feeding of onions/’ we became interested in 
the study of the fraction of onions which was responsible for the 
anemia. 

Experimental. Fresh Spanish onions were peeled and ground fine 
through a food chopper. A part of the ground onions was autoclaved at 
120° C. for half an- hour. A part of the autoclaved onions were pressed 
through a fruit press, yielding 10 cc. of onion juice for every 15 gm. of fresh 
onions used. Adult dogs of mixed breeds were maintained on a complete 
nutrient diet. The onions were fed to dogs daily in 15-gm. doses per 
kilogram of body weight. The onion juice was given daily in 10-cc. quan- 
tities per kilogram of body weight, equivalent to 15 gm. of fresh onions. 
The effect of onions or their fractions was determined by the changes pro- 
duced in the blood picture, as reported bj"^ Sebrell. The blood samples 
were taken in the morning before the feeding of the dogs. Tlie blood 
examination consisted of the red cells, white cells and reticulocjdes, the 
hemoglobin and hematocrit determinations. The hemoglobin was esti- 
mated by Sahli method, using the Hellige colored prism attachment, cali- 
brated 17 gm. equal 100 per cent hemoglobin and equivalent to 80 per cent 
hemoglobin by Sahli method. 

Four dogs were used on each fraction of onions. All dogs reponded 
uniformly to the feeding of rough, autoclaved whole or onion juice. In 
Table I the results of only one dog in each group are given. The effect of 
feeding either rough or autoclaved onions or their juice to dogs was ex- 
tremely uniform and striking. The maximum drop in the red cell count 
occurred on the seventh to eighth day following six feedings vath^ 15 gm. 
of rough onions or equivalent amount of autoclaved onions or their juice. 
Simultaneously with the hemoglobin and red cell decrease, the wliite cell 
count increased. Though new and immature red cells were thrown into 
the circulating blood stream soon after the commencement of feeding with 
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onions or their fractions, the outpouring of reticulocytes occurred four to 
six days following the last feeding. The lowest hemoglobin value was 20 
per cent and red cell count 1 ,200,000. In every case following the maximum 
red cell destruction the dogs developed tolerance to fresh or autoclaved 
onions or their fraction, and further feeding had no effect on the blood 
elements. 


Table I.— An Effect op Rough and Autoclaved Onions or Their Juice in 

Anemia of Dogs. 



Dog No. 17. 

Rough onions. 

Dog No. 18. 
Autoclaved onions. 

Dog. No. 23. 
Autoclaved onion 
juice. 

Days. 

Hb. (Sahli), 
per cent. 

R. b. c., 
millions. 

d 

Reticulocytes, 
per cent. 

Hb. (Sahli), 
per cent. 

R. b. c., 
millions. 

W. b. c. 

Reticulocytes, 
per cent. 

Hb. (Sahli), 
per cent. 

R. b. c.i 
millions. 

d 

0 . . . 

91* 

7.76 



103* 

7.72 

7,200 

0.2 

83* 

6.28 

6,300 

5th . . . 

50 

4.80 

22,oqo 


61 

4.10 

21,600 

2.0 

70 

4.10 

19,200 

6th . . . 

32t 

2.38 

26,000 

2.0 

45t 

3.05 

22,000 

3.0 




7th . . . 

30 

1.99 

25,000 

3.0 

35 

2.52 

23,900 

4.7 

52 

3.68 

26,500 

8th . . . 

28 

2.40 

32,000 

2.2 

31 

1.70 

31,000 

7.5 

41t 

3.38 

23,100 


32 

2.51 

21,000 

17.0 

40 

2.78 

41,000 

20.0 

37 

2.24 

30,100 

12th . . . 

45 

2.80 

4,800 

10.0 

54 

3.12 

15,700 

27.0 

42 

3.08 

20,900 

14th . . . 

50* 

3.60 


5.7 

63* 

3.68 

■ 9,900 

9.3 

55* 

3.26 

17,200 

17th . . . 


4.02 


4.0 

63 

4.52 






19th . . . 

56 

4.28 

11,200, 

3.5 

63 

4.86 

6,100 

. . 

71t 

4.96 

10,800 

21st . . . 

58t 

4.16 


3.0 

71t 

5.24 

8,600 






* Blood examination on the day before the feeding. 

t Bast feeding ■with onions. 

Our results on feeding onions to dogs entirely confirmed Sebrell’s results 
that onions rough or cooked produce severe destruction of red cells in dogs. 
The feeding of onion juice produced equally severe anemia. The animals, 
after a certain period of feeding, established tolerance to onions or their 
juice. 

The feeding of rough or cooked onions or their juice necessitated the 
use of considerable volume. An attempt was made to dry the autoclaved 
onion juice in vacuo at 50° C. for twenty-four hours. This resulted in a 
dri"-, crisp residue without pungent odor of onions, but distinct onion taste. 
One gram of this dry material was equivalent to 17.5 cc. of the autoclaved 
onion juice and 0.57 gm. of this dry material, equivalent to 10 cc. of the 
onion juice per kilogram of body weight, was fed daily to dogs. Two dogs 
were placed on the dried material and two on the onion juice. 

The dogs on the onion juice showed maximum hemoglobin reduction with 
the seventh feeding, while the dogs on the dried onion juice had not reached 
the maximum hemoglobin reduction with twelve feedings. This relation 
was found in both dogs fed Avith dried material. It is evident that the 
dried material was not as active as the onion juice itself. 

j'^pther lot of ground fresh Spanish onions was subjected to a steam dis- 
tillation in an attempt to collect the oil of onions. The distillate equaling 
1 cc. to evep'^ 2 gm. of fresh onions, was fed to three dogs in 7.5-cc. to 15-cc. 
doses per kilogram body weight. The residue from the distillation was fed 
to one dog. The dogs received for the first seven days 7.5 cc. of the dis- 
tillate per kilogram of body weight; during the remaining four feedings the 
dose was douWed to 15 cc. per daj’’ per kilogram. The residue of tlie 
distillation was fed 15 gm. per kilogram daily for twelve days. 
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Table II.— An Effect of Dried Onion Material Obtained by Drying the 
Onion Juice in Vacuo at 50° C. for Twenty-four Hours. 


Days. 

Dog No. 25. 

Autoclaved onion juice. 

Dog No. 24. 

Autoclaved onion juice dried 
at 50° C. 

in vacuo 

Hb. 
(Sahli), 
per cent. 

R.b e., 
millions. 

! Hcma- 
W. b. c. 1 Werit, 

1 per cent. 

Hb. 
(Sahli), 
per cent. 

H. b. c., 
millions. 

W. b. c. 

Hema- 
tocrit, 
per cent. 

0 ... . 

75* 

5,86 

21,700t 42.5 

101 

7.28 

6,200 

53.2 

3d . . . 

64 

4.56 

24,800 1 41.4 

90 

6.82 

8,600 

46.8 

5tli 

47 

3,85 


72 

5.28 

9,600 

44.4 

7th* . . . 

23t 

1.62 


63 

4.74 

14,000 

38.4 

Sth . . . 

22 

1 56 


62 

4.32 

19,200 

32.7 

10th . . . 

24 

1.90 


65 

4.36 

19,400 

33.7 

12th . . . 

30 

2.08 


55$ 

3.60 

18,000 

36.8 

14th . . . 

41 

2.80 

27,900 1 26.3 

58 

3.80 

11,300 

33.3 

18th . . . 

63 

4.08 

14,900 ; 31.6 

82 

5. 05 

7,400 

45.0 


* Blood examination on the day before feedinR. 
t Dog’s blood count suggested a respiratory disease, 
t Last feeding. 


Table III. — An Effect of Feeding the Steam Distillate and the Residue of 

Onions to Dogs. 


Days. 

1 

Dog No. 26. 

Steam distillate. ! 

! ■ 

Dog No._34. 
Steam residue. 

i 

Dog No. 31. 

Onion juice. 

Hb. (Sahli), 
per cent. 

R, b. c., 
millions. 

W. b. c. 

Hematocrit, 
per cent. 

Hb. (Sahli), 
per cent. 

R. b. c.. 
milliions. 

W. b. c. 

Hematocrit, 
per cent. 

Hb. (Sahli), 
per cent. 

d:i 

■^1 

a 

u 

Hematocrit, 
per cent. 

0 

76* 

6.54 

17,220t 

47.4 

81* 

750 

10,000 

42.0 

09 = 1 : ! 

7.60 

12,300 

56.3 

3d 

08 

6.30 

10,900 

42.9 

81 

745 

11,000 

42.3 

77 

7.04 

19,500 

50.0 

Sth 

67 

6.68 

9,800 






82 

8.80 

12,300 

46.7 

7th 

77t 

7.70 

10,200 

43.3 

82 

730 

11. 900 

42.5 

S3 

6.40 

21,500 

44.9 

9th 

75 

6.30 

8,700 

42.6 





71° 

6.26 

25,600 

41.0 

12th 1 

1 

75° 

6.23 

12,600 

50.7 1 

1 

73° 

730 1 

11,900 

40.0 

34 

2.42 

35,000 

24.0 


* Blood examination on the day before feeding, 
t Dog probably -nith respiratory disease, 
t Dosage doubled. 

“ Last dose. 


The feeding of the steam distillate and the residue from the distillation 
of onions, as noted in Table III, caused little or no change in the blood 
constituents in dogs, although the distillate possessed extremely strong 
odor of onions and the dogs were more unwilling to take it than the onion 
juice or the fresh onions. The control, Dog No. 31, responded promptly 
to feeding of onion juice. 

Discussion. The mode of the action of onions or their juice upon 
the animal organism, leading to severe anemia, is not established. 
It appears that hemolysis plays a considerable part in the red cell 
destruction. Following the third or fourth feeding the blood serum 
becomes tinged red with hemoglobin. At the lowest level of hemo- 
globin values or red cell counts, the serum becomes dark red in 
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color. The blood smears taken at the stage of maximum red cell 
destruction show considerable fragmentation of red cells. The 
urine of these dogs becomes deep dark brown in color. 

Summary. The feeding of rough or autoclaved onions or their 
juice to adult dogs results in severe anemia and in this respect the 
results are entirely in agreement with those of Sebrell. The onion 
juice dried was less effective than the juice itself. The steam dis- 
tillate of rough onions and the residue of the distillation possessed 
little or no activity. 
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n. ANEMIA IN DOGS PRODUCED BY FEEDING DISULPHIDE 

COMPOUNDS. 

By O. M. Gruhzit, M.D., 

DETROIT, MICH. 

Technical Assistance by D. Lindsay. 

(Prom the Research and Biologic Laboratories, Parke, Davis & Co.) 

In the previous paper we confirmed the results of SebrelB that 
onion feeding to dogs produced severe anemia. We also found that 
certain fractions^ of onions when fed to dogs produced a similar 
anemia. This led us to believe that the action was due to the oil 
of onions. Since the allyl propyl disulphide, which is recognized 
as the main constituent of oil of onions, was not available, a series 
of chemically related compounds were studied, all of which possess 
the disulphide linkage -S-S-. The n-propyl disulphide CH3CH2CH2- 
S-S-CH2CH2CH3, and the benzyl disulphide, CGH5CH2-S-S- 
CH2C6H5 were chosen as typical representatives in which the sulphur 
is in aliphatic grouping. The di-p-tolyl disulphide, CcH6(CH3)- 
S~S-C6H5(Cll3) was chosen as a representative in which the sulphur 
pouping is directly on the benzene ring. The 1 -cystine was included 
m this study as representative of sulphur linked to an amino-acid 
group. This selection covers the field of the disulphide compounds 
possessing the general formula, R-S-S-R, in which R represents 
either aliphatic or aromatic radicals or derivati^’es of such radicals 
containing an acidic group. 

Experimental. Adult dogs of mixed breeds were maintained on a 
wmplete nutritive diet. The drugs were given to dogs in gelatin capsules, 
the blood samples were taken in the morning before the feeding of the 
dogs. The blood examination consisted of the red cells, white cells and 
reticulocytes, the hemoglobin and hematocrit determinations. 
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The v~pro]vjl dmtljjJdde is an oily substance possessing a strong odor of 
onions. It was given to four dogs in 1-cc. quantities, from 0.067 to 0.122 cc. 
per kilogram of body weight, usuall3' follo'wing the feeding in the afternoon. 


Table I. — N-Pkopyl Disulphide Effect in Anemia of Dogs. 

Dog No. 35. 


Date. 

Treatment, 

cc. 

Hb. 
(Sahli), 
per cent. 

R. b. c., 
millions. 

W. b. e., 
thousands. 

■ Reticulo- 
cytes, 
per cent. 

Hemato- 

crit, 

per cent. 

Weight, 

kilos. 

Sept. 19 

1.0* 

97 

7.28 

9.0 

0.10 

49 

12.9 

22 

1.0 

60 

4.76 

14.0 

0.05 

33 

12.5 

24 

l.Ot 

32 

3.06 

18.0 

0.46 

21 


25 


23 

1.95 

29.8 

17.20 

17 

11.8 

26 


19 

0.78 

32.0 

16.40 

20 


27 


20 

1.81 

21.2 

15.50 

13 


29 

. . 

28 

2.27 

20.6 

19.20 

19 

11.7 

30 


29 

2.20 

25.9 


20 


Oct. 1 

1.0* 

32 

2.60 

19.0 

9.30 

22 


2 

l.Ot 

30 





12.4 , 

3 


27 

2.18 

17.8 

9.60 

21 


4 


25 

1.97 

18.7 

4.30 

19 


6 

... 

26 

2.37 

. • . 

12.20 

24 


7 

, , ^ 

31 

2.67 

16.4 

11.10 

23 


8 

1.0* 

37 

2.90 

10.8 

9.90 

25 


9 

1.0 

31 

3.01 

15.1 

11.30 

21 


10 

1.0 

28 

3.08 

23.0 

7.00 

23 


11 

1.0 

25 

2.69 

36.0 


23 


13 

1.0 • 

.27 

2.68 

32.0 

10.10 

22 


14 

1.0 

29 

< . • 


16.40 



15 

1.5t 

32 


. » . 

14.00 



16 

. . . 

25 

2.56 

33.1 

13.50 



17 


25 

2.38 

32.2 

15.60 

24 

12.4 

18 

. . . 

25 

2.55 

22.2 

15.50 

23 


20 

. . . 

34 

3.19 

14.3 

13.70 

29 


23 

. . . 

55 

4.00 

18.2 

5.90 

37 

12.0 

27 

1,0* 

60 

5.26 

9.9 

3.30 

40 


30 

1.0 

48 

6.20 

19.4 

0.30 

40 


Nov. 1 

1.0 

32 

4.32 

21.6 

5.40 

32 


3 

0.5 

23 

2.29 

34.8 

18.10 

25 

12.8 

4 

0.5 

22 

1.84 

36.4 

17.0 

20 


5 

0.75 

24 

2.06 

30.0 

23.50 

22 


6 

0.75 

25 

2.40 

29.0 

27.30 

23 


7 

0.75 

27 






8 

0.75 ^ 

26 






9 

1.0 

29 






12 

1.0 

28 

2.80 

17.6 

15.00 

27 

13.3 

20 

1.0 

28 

2.75 

25.5 

24.00 

29 



* Feeding started following the blood examination, 
t The last feeding. 

The effect of n-propyl disulphide on the blood constituents of normal 
dogs is summarized in Table I. The feeding of the dogs daily for four to 
six days with the n-propyl disulphide resulted in a severe anemia, and if 
continued long enough the hemoglobin values dropped below 12 and the 
dogs usually would die (Fig. 1). In parallel with the lowering of the 
hemoglobin, the red cell counts dropped. The white cell count rose rapidly 
and reached a level several times liigher than the normal count. A rapid 
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red cell destruction was followed by an outpouring of j'oung and immature 
red cells. Discontinuation of n-prop 5 d disulphide feeding reversed the blood 
picture. The hemoglobin and red cells rapidlj' increased, while the white 
cells and reticulocytes decreased. The blood changes induced by n-propyl 
disulphide closely paralleled those following onion feeding except that the 
animals did not develop tolerance to n-propyl disulpliide. The blood 
elements could be maintained at a certain level wth a proper dose of the 
drug for over two months. An increase of the dosage was followed with 
an increased destruction of red cells and a corresponding response of other 
cell elements. 

A repetition of a course of treatment with n-propyl disulphide after the 
blood regeneration had reached close to the normal level (Table I) was 
followed with a severe anemia, as if the animals had never been treated 
before, that is, the animal showed no development of tolerance under a 
repeated periodic feeding ndth n-propyl disulphide. 



The hemolytic effect of n-propyl disulphide leading to death of the 
animal from exhaustion of the hemopoietic system is illustrated above. A 
daily feeding of 1 cc. to Dog No. 42 caused the hemoglobin and red cell 
number to fall precipitously. Interruption of the feeding for four days 
led to a mild regenerative effort of the blood elements which continued on an 
upgrade, even following the administration of 0.5 cc. of n-propj’l disulphide 
for two days. The blood regeneration, however, was checked by an ad- 
ministration of 1.5 cc. of the drug, and if continued on this dose dail}' the 
red cells were reduced to 1,000,000 in three days, with the hemoglobin 
around 15 per cent and death of the dog a few days later with hemoglobin 
at 11 per cent. 
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The white cell count rose quickty and uniformly in response to the 
administration of n-propjd disulphide and increased from normal of 9000 
to over 53,000 per c.mm. The reticulocytes and normoblasts began to 
appear as early as on the third day. The outpouring of reticulocytes 
occurred with an increased destruction of the red cells, and wdien the total 
count of red cells reached about 1,000,000 the reticulocytes and normoblasts 
constituted over 86 per cent of the total red cells. 

The action of the drug appears to. be directly upon the circulating red 
cells without the interference with the erythropoietic centers. The out- 
pouring of young and immature erythrocytes is probably not directly 
related to the drug, but is a compensatory response similar to that following 
a severe hemorrhage. 

The di-p-tolyl disulphide, an aromatic synthetic derivative, is a crystalline 
substance without an odor. It is insoluble in water, but takes the appear- 
ance of an oil at near body temperature. MTien fed to animals in -i- to 
1-gm. doses (32.5 to 99.4 mg. per kilogram of body weight) per day, it was 
followed with a rapid destruction of red cells. This was accompanied with 
a decrease in hemoglobin and an increase of wdrite cells. The reticulocjdes 
began to increase when the hemoglobin values became below 30 and the 
red cells dropped below 2,000,000. After cessation of treatment on a com- 
plete saturation of the dog the effect of the drug was prolonged for about 
three days. Following tins period the signs of recovery of the dog became 
e\ddent by a reversal of the blood picture. These changes are illustrated 
in Table II. 


TABiiE II.— An Effect of Feeding Di-f-Tolye Disvefhide in Anemia of Dogs. 

Dog No. 42. 


Date. 

Trcatmeat, 

gm. 

Hb. 
(Sahli), 
per cent. 

, R. b, c., 

1 millions. 

W.b.c., 

thousands. 

Reticulo- 
cytes, 
per cent. 

Hemato- 

crit, 

per cent. 

Weight, 

kilos. 

Oct. 18 

i 0.5* 

87 

1 

6.68 

1 

14.5 

0.2 

S3 

15.4 

20 

i 0.5 

78 

G.04 

10.2 

0.0 

51 


21 

0.5 

70 

6.10 

16.9 

0.0 

44 


22 

0.5 

46 

4.35 

19.8 ! 

0.4 

37 


23 

0.5 

34 

3.35 

21.2 i 

0.1 

30 

14.7 

24 

0.5 

24 

1.83 

23.9 j 

1.2 i 

IS 


25 

..■t 

IS 

2.03 

39.5 ! 

10.6 

16 


20 

14 1 

1.43 

52,0 

15.0 

lOt 






59.4 


6° ; 


27 * 


12 ‘ 

0.94 

26.1 * 

15 ‘ 


28 

• • • 

15 

1.31 

34.6 

20.5 

17 


29 


23 ! 

1.49 

20.9 

23.6 

19 1 

14.0 

Nov. 1 

1 

39 1 

2.37 

8.7 

7.7 

27 

14.2 

6 


50 

3.80 

9.4 

2.5 

35 

14.2 

10 

... 

57 

5.04 

8.1 

0.6 

40 


12 

6 . 5 * 

56 

4.82 

13.3 

0.3 

39 


20 

0.6 

42 

3.87 

22.2 

6.0 

32 

15.0 

24 

0.5 

27 

2.36 

20.8 

16.2 

26 


25 

0.5 

25 

2.87 

37.8 

21,1 

25 


20 

0.5 

24 

2.38 ! 

24.8 

20.2 

23 


28 

0.5 

19 

1.84 1 

i 

11.8 

16.0 

22 



* Administration of the drug commenced follovi-ing the blood examination, 
t Feeding discontinued. 

X Red cells. 

° White cellB. 
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The action of di-p-totyl disulphide upon the blood elements was in general 
the same as that of the n-propyl disulphide, except that it is more toxic 
and is apt to affect the liver, causing focal necrosis. 

The n-propyl disulphide possesses an extremely strong unpleasant odor 
of all3d propyl disulplnde and the di-p-tolyl disulphide is hepatotocic.* To 
overcome these difficulties benzyl disulplnde, an isomer to di-p-toljd disul- 
phide and less toxic, odorless and a crystalline substance, was studied upon 
one adult dog. The results, as noted from Table III, were entirel}’^ negative. 
It possessed no hemolytic action when fed 1 gm. daily for eleven days. A 
subsequent feeding of the same dog with n-propjd disulphide was followed 
mth a severe anemia. 


Table III. — An Effect of Benzyl Disulphide in Anemia of Dogs. 

Dog No. 47. 


Date. 

Treatment, 
gm. ! 

Hb. 
(Sahli), 
per cent. 

R. b. c.. 
millions. 

W. b. c., 
thousands. 

Reticulo- 
cytes, 
per cent. 

Hemato- 

crit, 

per cent. 

1 

1 Weiglit, 

1 kilos. 

Nov. 14 

■■ 

83 

7.44 

4.2 

0.0 

50,9 

1 13.4 

20 


76 

7.04 

5.8 

0,0 

46,9 

1 

24 

1 

79 

6.92 

9.2 

0 0 

48.5 


25t 

1 

81 

7.56 

5.2 

0.0 

50,0 


26t 

26 

1* 

1 

79 

7.16 

14.4 

0,0 

51.3 

13.4 

29 


60 

5.84 

19.8 1 

0,3 

38.2 1 

13.0 

Deo. 1 

1 

• • • 

31 

1 

i ■ 

2.33 

1 

26.3 1 

i 4,5 

21.7 ; 



* Feeding commenced after the blood examination, 
t The last feeding of benzyl disulphide, 
t Placed on 1 cc. of n-propyl disulphide daily. 

L-cystine, in 1-gm. daily doses, given to two dogs for eight and fourteen 
consecutive days respectively was followed by only mild and indefinite 
changes in the blood constituents. Even these results are questionable 
because we were not certain that these dogs were entirelj’’ free from respira- 
tory infections, though both dogs responded sunilarly (Table IV). 

Table IV. — An Effect of Feeding L-Cystinb to Dogs. 


Dog No. 44. 


Date. 

1 

Treatment. 

gm. 

Hb. 
(Sahli), 
per cent. 

! 

R, b. c., 
millions. 

W. b. c., 1 
thousands. 

Reticulo- 
cytes, 
per cent. 

Hemato- 

crit, 

1 per cent. 

■\\Viglit, 

1 kilos. 

Oct. 16 


■■ 

8.02 

9.8 


1 o6 

8.5 

20 


BB 

7.92 

14.1 


50 


21 


BB 

7.74 

16.1 


48 


22 



S.OO 

16.6 

1.5 

47 


23 


78 

7.54 

20.0 

0.4 

48 

8.3 

25 


81 

6.SS 

18.3 

0.2 

48 


27 


76 

6.70 

12.7 

0.0 

45 


29t 1 

Bl 

79 

6.68 

0.4 

0.0 

46 

i S.2 

i 


* Feeding commenced after the blood examination, 
t The last feeding of l-cystine. 

* Histopathologic changes induced by feeding of the disulphide compounds will 
be reported in another paper. 
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Summary. The n-propyl disulphide, wliich chemically is closely 
related to allyl disulphide and the di-p-tolyl disulphide, causes severe 
anemia in dogs through a hemolytic action upon the red cells. The 
rapid hemolysis of the red cells is followed witli a high degree of 
leukocytosis and marked signs of red cell regeneration, as evidenced 
by a large number of reticulocytes and normoblasts thrown in the 
circulating blood when the hemoglobin falls below 30 per cent and 
the red cells decrease below 3,000,000 per c.mm. The benzyl disul- 
phide, although isomeric with the di-p-tolyl disulphide, lacks entirely 
the hemolytic action of the latter. This may be due to the fact 
that the benzjd disulphide is decomposed in the intestinal tract 
before it can enter the circulating blood stream, or it may be due 
to its oxidation after absorption, the latter reaction being tj^pical 
of benzyl compounds. The lack of strong action of 1-c.ystine when 
given by mouth, is probably due to its decomposition in tlie intes- 
tinal tract. 

The hemolytic action of the n-propyl disulphide and the di-p-tolyl 
disulphide appears to be similar to that of phenjdhydrazine,^ tliough 
the chemical nature of the substance is unlike. 
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EFFECTS OF OVERDOSES OF GERMANIUM DIOXID UPON THE 
BLOOD AND TISSUES OF RABBITS. 

By W. C. Hueper, M.D., 

PHILADELPHIA. 


(From the Department of Cancer Research, Graduate School of Medicine, University 

of Pennsylvania.) 


Through the work of Muller and associates* in recent years on 
the effeets of Germanium dioxid upon the blood and bone marrow of 
animals my attention was attracted to this substance that, as was 
claimed, was able to aet as an oxygen carrier in the blood and as a 
stimulant to the bone marrow. It is obvious that a substance pos- 
sessing such qualities in the' presence of a low toxicity might prm^e 
valuable in the fight against cancer. The additional load of oxygen 
carried by GeOo in the blood and released in the tissue might act 
as a kind of oxygen therapy recommended by Fischer-Wasels- as 
a treatment for malignant tumors and the stimulating eftect qn 



Fig, 2 ‘ Kfiiiiular deposits in liver cells. 

rio. 3’^ oatse granular precipitations in the liver with necrosis. 

Tig. 1’ c pigment in renal tubules. 

Tig. 5’ phagocytes filled with brown deposits. _ , . _ . 

ViG. 0. septum of lung wdth coarse dark brown deposit s in 

, Fig. 7 .T venous plexus w’ith brown pigmentation in 

n hemorrhagic exudate in bronchopneumonia iiiiea Uiwi 

Delicate brown network in the blood of a venous plexus of the bladder. 
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the activities of the bone marrow would represent a valuable agent 
against the anemia so frequently observed in these conditions. Con- 
sidering also its possible effect upon the reduction-oxidation process 
of the cells, a careful and thorough investigation of the physiologic 
and pathologic effects caused by this substance seemed to be indi- 
cated in the interest of cancer research. 

It was thought advisable before any work in direct application 
of these findings and considerations on the cancer problem was to 
be attempted to repeat and elaborate some of the investigations 
of Muller in regard to the changes occurring in the blood and to 
extend them by tissue examinations of the animals treated. The 
results of this study are reported in this communication. 

A total of 15 rabbits was used in the experiments, 10 of them were 
injected with colloidal Germanium dioxid and 5 served as controls 
during the various phases of the work. The author had moreover 
the opportunity to examine the organs of 6 guinea-pigs used in 
experiments of Dr. Muller on the toxicity of Germanium dioxid 
preparations. The weight of the rabbits used varied from 2500 to 
3300 gm. at the start. It was attempted to introduce the'German- 
ium dioxid in an isotonic colloidal solution containing 0.02 gm. per 
100 cc. and neutralized by the addition of 1 per cent NaOH by the 
intravenous route. But as the animals showed the signs of a marked 
shock this method was abandoned and the subcutaneous injection 
into the tissue was substituted. 

Effect of Colloidal Ge02 Upon the Weight. The animals were first 
injected with a solution containing 0.02 gm. of Ge 02 per 100 cc. 
and later with a solution containing 0.04 gm. per 100 cc. The 
amounts and intervals of the medication and the weights observed 
are listed on Table I. When the final weights were taken the animal 
was either dead or it was in a dying condition. The table illustrates 
well the claim made by Muller that the colloidal Ge02 solution, 
as he used it, produces a marked drop in weight. While our findings 
substantiate this statement of Muller, they show moreover that 
this effect occurs only, if rather large doses are given. There were 
only minor variations in weight remaining in physiologic limits as 
long as the dose used was rather small. The losses in weight sus- 
tained by the different animals during the experiment are as follows: 
Animal No. l.lost 15 per cent; No. 2, 13 per cent; No. 3, 10 per cent; 
No. 4, 27 per cent; No. 8, 21 per cent; No. 9, 20 per cent; No. 10, 
15 per cent, and No. 11, 10 per cent. It may be mentioned that.the 
animal with the most marked drop in weight (No. 6 with 27 per 
cent) was in a dying state when the weight was taken. It was 
killed immediately afterward with ether. The resistance of the 
individual animal against the toxic doses of colloidal Ge 02 varies 
apparently considerably, if the loss in weight can be regarded as an 
index in this respect. 
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Tabi>e I. — IVeights of Rabbits Treated With Golloidad GcOj. 


Date. 



Animal Tveiehls 

in grants. 


:930. 

GcOs. 

* No. 1. 

No. 2. 

No. 3. 

No. 4.' 

Jvmc 26 

. . 10 cc. 0.02% 

3299 

27S5 

2844 

2811 

June 27 


3260 

2730 

2910 

2765 

June 2S 

. . 10 cc. 0.02% 

3165 

2695 

2790 

2740 

June 29 


3230 

2760 

2835 

2030 

June 30 

. . lOcc. 0 . 027 o 

31S0 

2760 

2SS0 

2590 

July 1 


3195 

2700 

2865 

2605 

July 2 . 

. . 10 cc. 0.02% 

31S5 

2775 

3000 

2605 

July 3 . 


3120 

2665 

2985 

2485 

July 4 . 

. . 10 cc. 0.04% 

3135 

2730 

2955 

2590 

July 5 


3060 

2575 

2860 

2425 

July 6 


3245 

2730 

3030 

2455 

July 7 . 

. . 20 cc. 0,04% 

31S0 

2790 

2940 

2455 

July S 


3030 

2665 

2865 

2275 

July 9 

! ! 20 cc. 0,04% 

3090 

2750 

2790 

2150 

July 10 


2970 

2635 

2730 

2075 + 

July H 

! ' 20 cc. 0.04% 

2925 

2590 

2590 


July 12 . 


2S35 

2560 

2560 + 


July 14 

. . 

2805 + 

2440 + 





No. S. 

No. 9. 

No. 10. 

No. 11. 

July 30 • . 

. . 20 cc. 0.04% 

2695 

2605 

2SS0 

2395 

July 31 

, . 20 cc. 0.04% 

2680 

2545 

2776 

2275 

Aug. 1 


2545 

2380 

2680 

2150 

Aug. 2 , 

. , loco. 0.04% 

2455 

2455 

2695 

2240 + 

Aug. 4 . 


2120 + 

2275 

2240+ 


Aug. 5 



2150 



Aug. 0 



2075 + 




In consideration of the fact that 1 per cent NaOH was used to 
enable the solution of the powdered GeOa it was deemed advisable 
to study the effect of each of these two substances upon the weight 
curve. Animal No. 14 Avas first injected with a dense suspension of 
powdered GeO^ into the subcutaneous connective-tissue. When the 
effect of this medication became apparent the animal received four 
days after the first injection daily intravenous injections of increasing 
amounts of a suspension of GeO^ in normal saline containing 0.02 
gm. Ge02 per 100 cc. Animals No. 15 and 16 received daily sub- 
cutaneous injections of a 1 per cent NaOH solution in normal saline. 
The results obtained are noted on Table II. The results of these 
experiments seem to indicate that the drop in iveight seen in the 
animals injected with the colloidal GeO; solution is not due to the 
combined action of the Ge02 and of the NaOH present in the solu- 
tion upon the organism, as NaOH solution alone in the proportional 
amounts is not able to reduce the weight. The loss in weight of 
rabbit No. 15 was caused by necroses and infections in the sub- 
cutaneous tissue following the injection of the NaOH solution. 

Effects of Colloidal Ge02 Upon the Blood. Germanium dioxid 
medication produces doubtlessly marked fluctuations in the number 
of erythrocytes of the peripheral blood (venous), as that is evident 
from the figures listed on Table III. The blood was taken from the 
ear veins of the rabbits. There are two changes which are uni- 
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formly observed in all animals. After several fluctuations above 
and below the original level, the number of erythrocytes reaches 
in all animals a more or less low figure after the fifth injection and 
shows a considerable rise during the preagonal stage. 


Table II. — Weights of Rabbits Treated With a GeOa Suspension and 1 per 

Cent NaOH Solution. 


(a) Rabbit No. 14 injected witb Ge02 suspension. 


Date, 

1930. 

GeOi. 

Weight, 

gm. 

Oct. 10 

5 cc. dense suspension subcutaneously 

2650 

Oct. 13 

1 cc. 0.02% intravenously 

2550 

Oct. 14 

1 cc. 0.02% intravenously 

2550 

Oct. 15 

4 cc. 0 . 02% intravenously 

2500 

Oct. 16 

. 15 cc. 0.02% intravenously 

2565 

Oct. 17 

. 27 CO. 0 . 02% intravenously 

2565 + 


(&) Rabbits No. 15 and No. 16 injected with 1 per cent NaOH solution. 


Weight, gm. 


Date, 

1930. 

1% NaOH. 

No. 15. 

No. 10. 

Oct. 13 . . . 

20 cc. subcutaneously 

2525 

2380 

Oct. 14 . . . 

20 cc. subcutaneously 

2550 

2350 

Oct. 15 . . . 

20 cc. subcutaneously 

2500 

2470 

Oct. 16 . . . 

20 cc. subcutaneously 

2550 

2365 

Oct. 17 . . . 

20 cc. subcutaneously 

2575 

2500 

Oct. 18 . . . 


2525 

2500 

Oct. 19 . . . 

40 cc. subcutaneously 

2500 

2515 

Oct. 20 . . . 

40 cc. subcutaneously 

2465 


Oct. 21 . . . 

40 cc. subcutaneously 

2510 


Oct. 22 . . . 

40 cc. subcutaneously 

2470 


Oct. 23 . . . 

40’oc. subcutaneously 

2450 


Oct. 24 . . . 

40 cc. subcutaneously 

2430 


Oct. 25 . . . 

40 cc. subcutaneously 

2300 


Oct. 26 . . . 


2300 


Oct. 27 . . . 


2300 


Oct. 28 . . . 


2225 


Oct. 29 . . . 


2325 


Oct. 30 . . . 


2300 


Oct. 31 . . . 


2375 



There is in general an increase in the number of leukocytes 
present, especially during the final stage of the experiment. Similar 
variations are observed in the lymphocytic-leukocytic ratio. The 
number of neutrophilic leukocytes increases with the final leuko- 
cjiiosis. 

In none of the numerous blood smears examined was evidence of 
an increased production or regeneration of erythrocj'tes noticed. 
There were no nucleated red blood corpuscles, no poikilocytosis, 
no anisocytosis, no chromatophilia present. 

The fragility test was essentiallj'^ negative, with perhaps the 
exception of the last two examinations made of animal No. G, where 
an increased fragility was found. 

Effects Upon the Sugar Content and the pH of the Blood. The 
animals were starved for fifteen hours. The blood for the first two 
examinations was obtained from the ear veins, while the blood of 
the subsequent tests was taken from the heart Iw puncture, fi'he 



III. — Blood Findings in Rabbits Treated with Colloidal GeOs. 



„ lymphocytes; M., monocytes; Nl., neutrophilic leukocytes; El., eosinopjiilic leukocytes; Bl., basophilic leukocytes. 
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Hagedorn-Jenseii iDctliod was used for the determination of the 
blood sugar and the Hastings-Sendroy bicolor standard method 
for the determination of the pH, with such improvements in the 
technique as devised in our laboratories.^ 


Table TV. — Blood Chemistry Findings in Rabbits Treated With 

Colloidal GeOz. 


Date, 

1930. 


Blood sugar 

, nig. 


pH. 


GeO,. 

’ No. 8. 

No. 9. 

No. 10. ' 

'No. 8. 

No. 9. 

No. 10. 

luly 30* . . 

20 cc.0.04% 

93 

96 

104 

7.27 

7.38 

7.24 

Aug. 1 . . 

20 cc.0.04% 

, ^ 

97 

117 

7.32 

7.38 

7.32 

Aug. 4 . 

20 cc.0.04%, 

93 

85 

99 

7.35 

7.22 

7.33 

Aug. 6 . 

• « . 


117 

. , 


7.44 



* Injections given directly after blood was taken. 


The variations of the blood sugar level during the experimental 
period are too irregular to enable any definite conclusions in regard 
to the possible effects of Ge02 on the sugar metabolism. The 
figures obtained at the pH determinations seem however to indicate 
that Ge 02 medication produces a tendency toward alkalosis, if 
large toxic doses are employed. 

General Symptomatic Effects of Ge02 Medication. There were no 
changes from the normal behavior while the animals received rela- 
tively small doses of colloidal Ge02 (10 cc., 0.02 per cent). With 
the onset of the injection of large doses (20 cc., 0.04 per cent) definite 
clinical effects could be observed. The animals became listless, weak 
and were lying in their cages most of the time. The appetite 
decreased considerably for the dry food (oats), but remained rather 
good for the green food (lettuce). The bowel movements became 
first soft and later liquid and were apparently increased in frequency 
as the animals were always wet during the last days of the experi- 
mental period. The respiratory rate remained normal, also the 
temperature, which was rectally taken five times daily. The blood 
pressure decreased evidently considerably, as it became during the 
last days almost impossible to withdraw any blood from the ear 
Veins. Compression of the veins by pressure of the finger showed a 
very slow filling of the vessels when pressure was released. The 
blood was brownish red, thick and was leaving sluggishly the more 
or less collapsed veins of the ear. 

Autopst Findings. The microscopic examination of the organs showed 
a marked hjqieremia of the internal organs and a marked decrease of the 
amount of fat tissue.' The fecal material in the large intestine was usually 
of a soft or Uquid consistency. On the cut surface of the liver of rabbit 
bo. 4 irregular grajdsh-wliite areas were noticed which represented appar- 
ontty tliickenings of the interstitial connective tissue. The examination 
of the urine obtained bj' puncture of the bladder was in general negative 
for albumin, sugar and sediment, with the exceptions of the findings in 
one of the animals which had received daily injections of 20 cc. of 0.04 per 
cent GeO,, where albumin and numerous granular casts and fatty degen- 
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erated round epithelial cells were found. Similar urinary findings were 
obtained by an examination of the urine of rabbit No. 14, injected -nuth 
the suspension of GeOj. 

Microscopic Findings. Brain. The brain tissue is somewhat edema- 
tous and the vessels are hj'peremic. Small perivascular accumulations 
of phagocidiic cells are present in the cortex of animal No. 2. The meninges 
are h3’p)eremic. 

Submaxillary Gland. The vessels are hj'peremic. 

Thyroid Gland. Hyperemic vessels. 

Lnin^. The vessels of the lungs are hj^ieremic. Hemorrhages into the 
alveoli are not infrequently seen. Smaller foci of leukocj'tic infiltrations 
in the alveolar walls and exudation into the alveolar space are occasionally 
observed beside a serous exudate in adjacent alveoli. 

Heart. The muscular tissue is in general normal. On!}" in animal No. 2 
a vacuolar degeneration of the muscle is noticed. 

Stomach. The mucosa of the stomach is hjqieremic. 

Intestine. The mucosa is somewhat infiltrated with Ijmiphocjdes and 
leukocjdies, especially in the large bowel. The vessels are hjqieremic. A 
brownish to greenish-brown amorphous material is found in the subepithelial 
connective tissue in some guinea pigs injected intraperitoneallj’’ with 
crystalline Ge02. 

Liver. The liver is edematous and the vessels are hyperemic. There are 
occasional small focal necroses observed, and in one instance a larger necro- 
sis of infarct character is seen. The Kupffer cells are alwaj’^s found more or 
less loaded with these brown deposits. Usually the brown-reflecting 
crystalline material is found either in large clumps or in fine granules also 
in the liver cells and phagocjdic cells of the interstitial connective tissue 
or it appears like a fine granular dustlike substance in the liver cells. An 
interstitial fibrosis is seen in the liver of rabbit No. 4 of apparently long 
standing. In only two livers (No. 2 and No. 6) small amounts of glycogen 
can be demonstrated with special staining. 

Spleen. The sinuses are filled with er^hrocytes and desquamated sinus 
endothelial cells containing more or less large amounts of brown deposits 
of amorphous and crystalline character. These are also found in leukocytes 
and large phagocytic cells of the spleen. Special staining for iron shows 
that some of these deposits are iron positive and many are iron negative. 
In a few instances a blue granule is found in a dark-brown mass. 

Pancreas. There are no pathologic changes with exception of hj^peremia. 

Adrenal Gland. The vascular system of tliis organ is more or less 
markedlj'’ hjTperemic, especiallj’' in its medullary portion where sinusoid 
formations are sometimes observed. 

Kidney. There is a moderate to marked hj^ieremia present. The 
capillaries of the glomeruli are distended with blood. The epithelium, of 
the tubular lining contain the fine granular broivn deposits. The tubular 
epithelium shows them mainly at the base of these cells. Degenerative 
changes of these cellular elements are not infrequent and of a moderate to 
marked degree. 

Urinary Bladder. Normal. 

Testis and Epididymus. The spermatogenesis is good. The ducts of 
the epididjunis are filled with spermatozoa. 

Ovary and Tube. Normal. 

Femur. Except for a moderate degree of hjqjeremia there is no deviation 
of the mj^eloid tissue from the normal appearance. The er^dlirocjdes have 
in some of the specimens a somewhat brownish tint. 

The bone marrow consists of a _ mixture of fat marrow and mj'eloid 
marrow. The latter predominates in the distal portions of the shaft. It 
is mainlj' composed of round marrow cells noth round dark-stained nuclei. 
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Giant cells are occasional!}" seen. The number of immature erythrocytes 
is about the same as that seen in the bone marrow of untreated animals. 
Individual variations occur. 

Tissue cultures of bone marrow of chick embryos, to the culture medium 
of which small amounts of colloidal GeOj were added, did not show any 
stimulating effect of the GeO^ upon the proliferative activity of the bone- 
marrow cells. The culture medium consisted of equal parts of chicken 
plasma and a solution of 1 cc. of 0.02 gm. Ge02 in 100 cc. of Tyrode solution. 

Ear. The subcutaneous tissue of an ear in which an intravenous injection 
of GeOa was attempted shows large masses of a brovmish pigment in the 
tissue and tissue cells. 

Comment. The results of these experiments agree to a certain 
extent with those of Muller and associates, as loss of weight and 
temporary increases of the number of erythrocytes could be recorded. 
But it Avas found difficult and partly impossible to accept Muller’s 
conceptions in regard to the causath^e mechanism of these changes 
Avithout restriction and modification. 

While Muller Avas first inclined to belieA'e that the drop in Aveight 
is mainly due to increased oxidath^e processes in the body caused 
by the oxygen given off by the Ge02 in the tissues, I feel rather 
certain on the basis of my own findings and obserA'ations that 
increased tissue oxidation plays only a minor role in this phenomenon 
because there is no decrease in the respiratory rate, no increase in 
temperature, no decrease of blood sugar, no increase in blood pres- 
sure, no drop in number of erjdhrocytes and hemoglobin present. 
All or at least several of these symptoms may justly be expected 
to be evident, before increased oxidation of the tissue may be 
accepted as the main causath^e factor for the rapid and marked 
decrease in Aveight in some of these animals. MoreoA^er one has to 
consider that the depressing effect of GeOo on the circulation is 
apt to compensate at least for some of the oxygen carrying poAver 
of GeOo, a quality, in support of which Muller has brought forAvard 
important chemical eA"idence. It seems to me by far more probable 
that dehydration has to be regarded as the main factor for this 
phenomenon, as the most marked drops in Aveight Avere obserA’cd 
in the presence of a concomitant diarrhea. MoreoA"er the consider- 
able fluctuations in the number of erjThrocytes point to marked 
changes in the Avater content of the blood. Especially the observa- 
tion of a rather dark red to reddish broAvn blood in some of the ani- 
mals just before death can be taken as definite evidence of markt*!! 
loss of AA’ater from the organism. Germanium acts upon the colon 
apparently in a similar fashion as arsenic, producing also a colitis, 
which may resemble in some respects those intestinal disturbances 
seen in cholera Avhere also marked and rapid loss of Aveight and 
increase of erythroc}"tes are found as sequeke of dehydration. 

There exist also considerable difficulties to bring sufficient proof 
in support of a stimulative effect of Germanium on the bone marroAv 
and especially its erythroiioietic part, because the temporary flue- 
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tuations in the number of erythrocytes are more likely to be inter- 
preted as evidence of changes in the water content of the blood as 
indicated above. Sudden and marked increases of e.rythrocytes by 
stimulation of the bone marrow would be characterized by the 
appearance of immature forms of the cells in the peripheral blood 
(nucleated red cells^ polychromatophilic cells, etc.). But they 
were absent in all of the numerous smears examined. Moreover the 
histologic examination of the bone marrow did not show any devia- 
tion from the normal picture (Kesser®) . It is also a well established 
fact that not excess of oxygen, but an insufficient oxygenation of 
the blood acts as a stimulus upon the erythropoietic system, as a 
S3’’mptomatic polycythemia is seen in persons with congenital heart 
lesions and those exposed to the mountain air with its low oxygen 
content. According to Harrop, Elmer and Schaub^ a disturbed 
diffusion of oxygen in the lungs causes a lowered oxygen tension in 
the tissues (bone marrow) resulting in an increased formation of 
erythrocytes. 

The leukocytosis observed in the treated animals is regarded as 
due to changes in the concentration of blood and due to distributory 
changes similar to those seen after parenteral injections of colloidal 
metals, proteins, and so forth. Inflammatory processes in the lung, 
bronchopneumonia, may have contributed during the later stages of 
the experimental period to the increase in the number of these cells. 

The determination of the exact chemical nature of the brown 
precipitations found in the spleen, liver and kidney made consider- 
able difficulties. It was however established that they do not repre- 
sent formalin deposits as they were seen in tissues which did not 
come in contact with formalin, but were fixed in alcohol. They 
are also not precipitations of the stains used as thej’^ could be demon- 
strated in sections of fresh and fixed unstained tissue. In tests for 
their possible hematogenous origin the pigmentations showed a 
rather peculiar, inconsistent reaction with Mallory’s iron stain. 
It occurred that the brown granulations were sometimes iron posi- 
tive and sometimes iron negative. This discrepancy was not only 
seen in organs of different animals, but in organs of the same animal. 
It was found that the pigmentations in the spleen could be iron 
positive, while the brown deposits of the liver proved to be pre- 
dominantly iron negative and vice versa, in spite of the fact, that the 
sections of both organs were stained simultaneously with the same 
stain and same technique. In the liver of rabbit No. 14, which 
was injected with the Ge 02 suspension larger, white, reflecting, 
crystalline plates were seen mainly in the subcapsular region. These 
deposits showed upon iron staining often a bluish tinted periphery, 
although there can be no doubt that they represent larger crystals 
of the injected GeO^. It ivas furthermore noticed that ev^en the 
bluish colored pigments become colorless and disappear, if treated 
with a mixture of ammonia water (diluted 1 to 15) and 3 per cent 
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hydrogen peroxid, equal parts, while the iron containing pigments 
and lipofnscin deposits in sections of hemosiderosis and hemo- 
chromatosis remained yellow or brown, if treated with this reagent. 
As it is known that Germanium compounds arc dissolved by a 
reagent of the above constitution it appears probable that the 
brown pigments observed may contain a lower oxidation product 
of Germanium possibly bound or attached to a derivative of hemo- 
globin in some instances, apparently indicated by the positive iron 
reaction. Such a combination between a Germanium compound 
and a hematogenous pigment, if existing, may find its parallel in a 
similar product in which Ge 02 is apparently bound in some way to 
the hemoglobin of the erythrocj'^tes of the venous blood as Muller 
could show. Another factor in support of the conception of the 
Germanium nature of the brown deposits may be seen in the fact 
that they are rather scantily found in the organs of those animals 
which died or were killed several days after receiving their last 
injection of colloidal Ge02. This observation is very well in accord- 
ance with the findings of Muller who notes that any excess of Ge02 
injected is eliminated to its greater part during the first forty-eight 
hours after introduction. It may be therefore justly assumed that 
any precipitations formed in the organs of these animals were 
mobilized and the dissolved substances excreted with the urine 
during the period which elapsed between the last injection and the 
death of the animals. 

Besides these fine brown granular intracellular deposits which are 
doubtlessly products of the medication there occurred very fre- 
quently in the formalin fixed material very extensive, usually more 
blackish brown and coarser precipitations only exceptionally and 
scantily seen in the alcohol fixed tissue. These deposits were 
remarkable on account of their affinity to certain types of cells and 
of their peculiar arrangement and location in the blood- They 
were mainly found in the reticulo-endothelial cells (Kupffer cells 
of liver and phagocytic cells of the spleen and lung), endothelial 
cells of vessels (especially venous plexus) and in the leukocytes of 
the blood or hemorrhagic exudates. In addition to this mainly 
intracellular occurrence in the organs slender brown reflecting needles 
were seen in the blood. In other instances the erythrocytes appeared 
to be surrounded by a delicate, granular, brown membrane. While 
there exists the possibility that these deposits represent intra vitam 
precipitations of metallic Germanium or of its low oxidation prod- 
ucts or condensation products of Germanoformic acid with proteins. 
It seems to be more probable that they are formalin precipitations, 
fis deposits identical in color, appearance, location and arrangement 
uiay be observed in ordinary tissue fixed with formalin. The just 
mentioned qualities of the deposits point, however, to the existence of 
specific affinities between organic substances and the reactive 
exogenous agent whatever its nature may be. 
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Conclusions. 1. The loss of weight in animals treated with toxic 
doses of Germanium dioxid in colloidal solution is apparentlj'- mainly 
due to deh 3 ’'dration and caused to a lesser extent by an increase in 
the oxidative processes of the organism. 

2. Temporary increases in the number of erythrocytes following 
administrations of colloidal Ge 02 are best explained by fluctuations 
in the water content of the blood. A stimulative effect of this 
substance on the erythropoietic system seems to be improbable 
on the basis of the evidence available. 

3. Toxic doses of colloidal Ge02 cause a marked drop in blood 
pressure. 

4. Excessive amounts .of colloidal Ge02 injected result in the 
production of massive brown precipitations in various organs. 

5. On account of the oxygen carrying power of Ge02 an investiga- 
tion into its possible anticancerous qualities seems to be indicated. 

My thanlvs are due to Prof. Dr. J. H. Muller, Department ol Chemistry, Univer- 
sitj”^ of Pennsylvania, for the preparation of the Germanium dioxid solution used 
and the kind interest he showed in the chemical aspects of this work. I am further- 
more indebted to Miss M. Russell for technical assistance during the experiments 
and Miss G. Woodward and Miss J. Schoonover for the chemical analyses of the 
blood. 
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STUDIES ON THE "ACID DEFICIT” IN PERNICIOUS ANEMIA. 
With Report of a Case Showing Return of Free Acid. 
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Medical Dirdsion of Bellevue Hospital.) 

Many investigators prior to the introduction of liver in the 
treatment of pernicious anemia demonstrated the almost constant 
occurrence of achlorhydria in this disease. On this point Cornell,* 



CONNERY, JOLLIFFE: “aCID DEFICIT” IN PERNICIOUS ANEMIA 831 

in a review of the etiology of pernicious anemia, may be quoted as 
follows : “ If one fact has received ample confirmation in connection 
with the entire subject of pernicious anemia, it is this, the stomach 
contents do not contain free hydrochloric acid.” 

In a search of the literature we have found references to 2 patients 
suffering with pernicious anemia who showed a return of free 
hydrochloric acid in the gastric contents. Shaw’s^ patient showed 
a return of free hydrochloric acid following a spontaneous remission, 
while Heeres’® patient showed a return of free hj'-drochloric acid 
following liver therapy. We wish to report a third case. 

Case Report. J. Y., male, white, aged sixty-nine j'^ears, nativity. United 
States, laborer, was admitted on February 14, 1929, in first relapse. No 
history of bleeding or of previous liver therapj\ 

Chief complaints; Progressive general wealcness, dyspnea, palpitation, 
sore tongue, loss of appetite with distaste for meat, alternating diarrhea and 
constipation, numbness and tingling in fingers and toes, especiallj’^ the 
latter, girdle sensation and pallor of skin. 

Neurologic examination showed moderately severe subacute combined 
system disease with predominant involvement of the posterior columns. 

Laboratory data; Hemoglobin, 47 per cent; red cell count, 1,300,000; 
color index, 1.8; wlute cell count, 1900; plates not numerous. Differential 
count; Myelocytes, 0; metamyelocytes I, 0; metamyelocytes 11, 0; pob'- 
morphonuclears, 34 per cent; Ijunphocytes, 57 per cent; monocytes, 7 per 
cent; eosinophils, 2 per cent; basophils, 0; plasma cells, 0. 

Red cells in stained film showed marked changes in shape and size, with 
a predominance of oval macrocytes. Polj’-chromatopliilia was seen only 
occasionally. In general, the red cells were deeply and uniformly stained. 
Resistance of the red cells to hypotonic salt solution, on admission ; Patient; 
Beginning hemelj^sis, 0.43 per cent sodium chlorid; complete hemotysis, 
0.36 per cent sodium chlorid. Control; Beginning hemolj'^sis, 0.4^1 per 
cent sodium chlorid; complete hemol.vsis, 0.32 per cent sodium chlorid. 
On discharge; Patient; Beginning hemolysis, 0.46 per cent sodium 
chlorid; complete hemolysis, 0.28 per cent sodium chlorid. Control; 
Beginning hemolysis, 0.40 per cent sodium chlorid; complete hemolysis, 
0.33 per cent sodium chlorid. 

Direct van denBergh was negative; the indirect was positive and quan- 
titatively showed a slight increase. The urinarj" urobilinogen was not 
increased. The stool examination was negative for pus, red cells, excess 
mucus, ova, parasites and Charcot-Leyden crystals. 

Tlie gastrointestinal film series and fluoroscopy were negative for ulcer 
and new groudh. Prostatic, proctoscopic and sigmoidoscoi>ic examinations 
showed nothing striking. The basal metabolic rate was + 14. A detailed 
report of the gastric aciditj’’ curves is given further on. 

After the diagnosis of pernicious anemia was made the patient was 
given a dailj^ dose of a potent liver fraction (Marine Liver Extract — White) * 
A satisfactory hematologic and clinical response followed. (See Fig. 1 for 
reticulocyte curve.) Subsequently he was put on a daily maintenance dose. 
There has been no relapse to date, although stained blood films continue 
to show variation in the size of the red cells, esjiecially in the direction of 
dRacrocytosis. 

A fractional gastric analysis at the time of admission to the hospital 
revealed achlorhydria even after the injection of 0.5 mg. of histamin. 


Made by the White Laboratories, of Newark, Ne-v .Tersey. 
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FolloYang two months’ treatment when the remission had been established 
a gastric analj’^sis revealed absent free acid for the first seventy-five minutes 
of the test, but on the ninetj^-minute extraction free acid equivalent to 



Fig. 1. — Reticulocyte response to treatment M.L.E. — Marine liver extract. 


10 cc. of ^ sodium hydroxid per 100 cc. of gastric contents was found. 
Reexamination a year later showed free acid equivalent to 36 cc. of 
sodium hydroxid. (Table I.) 


Table I. — Gastric Analyses in Patient J. Y. 
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Johansen^ showed that remissions induced by liver therapy were 
not associated with a return of free acid in the gastric contents. 
Keefer and Bloomfield® pointed out that considerable acid may be 
secreted by the stomach but not enough to change di-methyl- 
amino-azo-benzene from yellow to red. It occurred to us that 
possibly in. pernicious anemia subjects the anacidity had lessened 
following liver treatment, but not sufficiently to give a reaction for 
free acid when tested by di-methyl-amino-azo-benzene. In order 
to test this possibility the following observations were made. 

Method. Fourteen subjects suffering from pernicious anemia were 
studied on the wards of the Third (New York University) Medical 
Division of Bellevue Hospital. Each subject at the beginning of 
this observation was in an exacerbation of the disease. During the 
control period, while the diagnosis was being established, a frac- 
tional gastric analysis was performed. A test meal of 400 cc. of 
6 per cent alcohol was used in every instance. The test meal was 
given immediately after the fasting contents was extraeted by allow- 
ing it to enter the stomach through the Behfuss tube by gravity. 
Following the removal of the forty-five-minute sample, 0.5 mg. of 
histmin was injected intramuscularly, which amount induced in 
every instance flushing of the face and a transient headache. Total 
acidity was determined by titrating a sample with sodium 
hydroxid using phenolphthalein as an indicator. The amount of 
acid necessary to add to the gastric contents before the test for 
free acid became positive was determined by titrating a sample of 
gastric contents with ^ hydrochloric acid using di-methyl-amino- 
azo-benzene as an indicator. The amount of hydrochloric acid 
necessary to change this indicator from yellow to red we have called 
the acid deficit. The result is calculated on the basis of 100 cc. 
of gastric contents. 

Results.— In Table II we have tabulated the results of the gastric 
analyses. A total of 31 analyses were performed on 14 patients. 
In 3 patients (12, 13 and 14) we were not able to repeat the analysis 
following treatment, but on the remaining 11 there are given results 
of analyses made over a period of one to fourteen months of treat- 
ment. In Fig. 2 is shown the composite curve obtained in the entire 
group of analyses. The average deficit in the fasting sample was 
37 cc., which decreased to 10 at the fifteen-minute period and then 
progressively increased, reaching 33 cc. at the ninety-minute period, 
thereby approximating the acid deficit in the fasting sample. It 
can be noted that this is true of the individual tests and that there 
was no change in the slope of the curve following the injection of 
histaniin at the forty-fivc-minutc ])eriod. 

In Fig. 3 we have compared the curves of the total acidity and 
acid deficit obtained before treatment with those following remission. 
It is noted that the two sets of curves ])ractieally coincide. 'I'lie 
slightly greater acid deficit in the fasting sample before treatment 



Table II. — Tabulation of Ga.stkic Acidities. 


Sub- 

ject. 

Date. 


Fasting. 

15 min. 

30 min. 

45 min.* 

GO min. 

75 min. 

90 min. 

1. 

9/25/29 

T. A.t 

26 

3 

3 

6 

8 

10 

8 



FreeJ 

-S7§ 

-4 

-12 

-9 

-17 

-18 

-18 


12/11/29 

T. A. 

20 

1 

2 

4 

5 

10 

15 



Free 

-50 

-12 

-16 

-20 

-32 

-38 

-35 


5/10/30 

T. A. 

15 

2 

3 

7 

8 

9 

n. s. 



Free 

-36 

-12 

-12 

-20 

-24 

-33 

n. s. 

2. 

6/20/29 

T. A. 

n. s.ft 

5 

5 

10 

16 

10 

10 



Free 

n. s. 

0 

0 

0 

0 

. 0 

0 


9/26/29 

T. A. 

12 

1 

3 

3 

4 

6 

qns. 



Free 

-21 

-4 

-11 

-10 

-11 

-16 

-26 

3. 

6/20/29 

T. A. 

20 

7 

4 

12 

12 

qns.** 

10 



Free 

0 

0 

0 

0 

' 0 

0 

0 


10/ 9/29 

T. A. 

6 

2 

5 

5 

5 

n. s. 

n. s. 



Free 

-42 

-9 

-28 

-42 

-48 

n. s. 

n. s. 

4. 

3/20/29 

T. A. 

22 

16 

16 

IS 

30 

38 

36 


‘ 

Free 

0 

0 

0 

0 

0 

0 

0 


4/19/29 

T. A. 

18 

12 

14 

10 

14 

10 

8 



Free 

0 

0 

0 

0 

0 

0 

0 


10/10/29 

T. A. 

4 

1 

2 

3 

3 

3 

4 



Free 

-12 

-5 

-6 

-9 

-12 

-16 

-24 


5/12/30 

T. A. 

12 

2 

2 

8 

12 

8 

qns. 



Free 

-32 

-6 

*~7 

-27 

-37 

-25 

-21 

6. 

10/15/29 

T. A. 

11 

2 

2 

4 

qns. 

n. s. 

n. s. 



Free 

-34 

-9 

-12 

-18 

-22 

n. s. 

n. s. 


1/18/30 

T. A. 

8 

2 

2 

4 

4 

4 

4 



Free 

-36 

-14 

-15 

-15 

—7 

-16 

-21 


4/ 8/30 

T. A. 

n. s. 

1 

2 

2 

2 

2 

3 



Free 

n. s. 

-10 

-10 

-10 

-11 

-16 

-18 

6. 

10/30/29 

T. A. 

10 

3 

3 

4 

4 

5 

5 



Free 

-55 

-14 

-16 

-27 

-28 

-42 

-52 


3/13/30 

T. A. 

12 

2 

4 

4 

6 

6 

10 



Free 

-36 

-16 

-16 

-19 

-25 

-28 

-28 

7. 

10/31/29 

T. A. 

10 

1 

1 

2 

3 

3 

4 



Free 

-34 

-10 

-11 

-14 

-16 

-20 

-29 


2/15/30 

T. A. 

5 

1 

2 

2 

3 

qns. 

6 



Free 

-32 

-8 

-10 

-17 

-24 

-37 

-36 

S. 

7/30/28 

T. A. 

n. s. 

8 

6 

4 

10 

n. s. 

n. s. 



Free 

n. s. 

0 

0 

0 

•0 

n. s. 

n, s. 


11/ 5/29 

T. A. 

6 

1 

2 

2 

4 

5 

6 



Free 

-25 

-8 

-10 

-14 

-20 

-22 

-28 


1/ 8/30 

T. A. 

8 

2 

4 

6 

8 

10 

10 



Free 

-35 

-11 

-14 

-16 

-20 

-21 

-29 

9. 

11/23/29 

T. A. 

n. s. 

1 

1 

2 

2 

3 

4 



Free 

n. s. 

-11 

-16 

-17 

-20 

-35 

-30 


4/14/30 

T. A. 

10 

2 

2 

2 

3 

3 

4 



Free 

-31 

-13 

-111 

-14 

-27 

-35 

-35 

10. 

1/11/30 

T. A. 

n. s. 

3 

3 

3 

4 

4 

6 



Free 

n. s. 

-13 ■ 

-8 

-18 

-22 

-31 

-IS 


3/10/30 

T. A. 

6 

4 

6 

6 

6 

n. s. 

n. s. 



I'ree 

-21 

-11 

-11 

-19 

-28 

n. 3. 

n. s. 


4/ 2/30 

T. A. 

qns. 

2 

2 

qns. 

qns. 

qns. 

n. s. 



Free 

-35 

-13 

-12 

-12 

-25 

-28 

n. s. 

11. 

3/ 1/30 

T. A. 

5 

2 

6 

qns. 

6 

qns. 

qns. 



Free 

-50 

-S 

-10 

-20 

-22 

-33 

-50 


3/22/30 

T. A. 

qns. 

2 

4 

qns. 

qns. 

qns. 

qns. 



Free 

-42 

-17 

-25 

-27 

-40 

-42 

-45 

12. 

2/21/30 

T. A. 

10 

2 

2 

4 

4 

6 

4 



Free 

-50 

-12 

-13 

-14 

-28 

-26 

-20 

13. 

11/23/29 

T. A. 

3 

1 

2 

2 

3 

6 

qns. 



Free 

-35 

-13 

-26 

-20^ 

-29 

-30 

■ -60 

14. 

5/ 2/30 

T. A. 

n. s. 

2 

2 

2 

3 

6 

n. s. 



Free 

n. s. 

-8 

-12 

-18 

-20 

-28 

n. s. 


* 0.5 mg. histamin intramuscularly immediately following extraction of this sample, 
t T. A. — Total acidity. J Free — Free acidity or acid deficit. 

§ A minus sign ( — ) before a titration figure indicates acid deficit, 

** qns. — Sample not of sufficient quantity, 
tt n. s. — No sample could be obtained, 
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compared to that folloiving treatment we believe to be ivithout 
significance. 



Fig. 2. — Composite gastric analysis curve of entire group. 

* Acid deficit measured in cubic centimeters of tenth norm.al hydrochloric acid 
per 100 cc. of gastric contents. 

t Total acidity measure in cubic centimeters of tenth normal sodium hydroxid 
per 100 cc, of gastric contents. 



Fig. 3. — Composite gastric analysis curves before and after liver treatment. 

* Acid deficit measured in cubic centimeters of tenth normal hydrochlorid acid 
per 100 cc. of gastric contents. 

t Total acidity measured in cubic centimeters of tenth normal sodium hydroxid 
per 100 cc. of gastric contents. 

Solid lines — before treatment. 

Broken lines — after liver therapy. 


Summary and Conclusions. A return of free acid in the gastric 
contents is reported in one patient suflering from pernicious anemia. 
In 11 cases of pernicious anemia no change in “acid deficit” 
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could be demonstrated following liver treatment over a period of 
one to fourteen months. 
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THE ROLE OF CARDIAC ISCHEMIA IN PRODUCING R-T 
DEVIATIONS IN THE ELECTROCARDIOGRAM.* 
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THE GLEN SPRINGS, WATKINS GLEN, NEW YORK. 

(From the Heart Stations of Michael Reese Hospital, Chicago, and St. Luke’s 

Hospital, Cleveland.) 


It has been demonstrated that the R-T deviations characteristic 
of coronary thrombosis occur also in pericardial effusion in man and 
in animals. More recently evidence was presented to show that 
coronary occlusions can be made in normal animals without changing 
the R-T segment of the electrocardiogram, but such changes in the 
R-T segment ensue when the myocardium becomes incompetent.® 
Three clinical cases are presented in this report to show how 
R-T deviations can be produced by myocardial ischemia in other 
ways besides coronary occlusion and pericardial effusion. 

Case Reports. Case I.-— The patient, aged fifty-eight years, entered 
the hospital on February 10, 1930, in an unconscious state. From the 
historj’’ later obtained from the patient he said that he had been in a con- 
ference and was just about to sign a contract when he experienced a peculiar 
sensation which was difficult to explain. This sensation made him feel 
as though the room was stuffy, and he got up and opened a window. He 
sat dovTi and tried to smoke a cigar, .but it did not taste right. He threw 


* Aided by the Emil and Fannie K. tVcdeles Fund, for the Study of Diseases of the 
Heart and Circulation, at Michael Reese Hospital. 




Fia. 1.— Throe leads of electrocardiogram. Case I, taken on February 10, 1930, two and a h.alf hours .after attack. 



Fig. 2. From same patient taken, Febrnaty 11, 1930, fifteen hours after attack. 







Fig. 4. — From same patient taken, March 14, 1930. 





Fig. 5. — From same patient taken. May 26, 1930. 




Fig. 6. — Three leads of electrocardiogram. Case II, taken on January 11, 1929, 




Fig. S.— Three leads of electrocardiogram. Case III, taken on June IS, 1930. 
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this awaj’^ and felt very restless. The room seemed stuffier all the time. 
He then noticed that his left arm between the elbow and mist ached, and 
he massaged it to take the cramp out. "Vifiiile he was doing this he had a 
smothering sensation and felt as though he was going to faint. The per- 
spiration broke out over his body, and he then thought that he was going 
to die. He remembers being moved to the next room but remembers 
nothing of his ride to the hospital. 

He had had periodic health examinations but was always found in good 
physical condition. 

On admission to the hospital the patient was in evident shock. His 
skin was cold and clammy, he was unconscious and his respirations were 
labored. His heart was not enlarged and the blood pressure was 80 systolic 
and 30 diastolic. There was a cardiac arrhythmia with a pulse deficit, 
the rate being about 55. The heart sounds were of poor quality. There 
was no edema. Examination w'as otherwise negative. An electrocardio- 
gram (Fig. 1) was taken immediately on admission (two and a half hours 
after the attack) . No medication wms given except morphin. 

February 11; The patient was conscious, but very restless in spite of 
considerable morpliin. He vomited undigested food which he had eaten 
twenty-four hours previous^. He appeared generally worse, although the 
shock had largely disappeared. An electrocardiogi’am was taken in the 
morning (Fig. 2), In the evening the patient had an enema and voided 
for the_ first time. At this time the blood pressure was 118 sj’^stolic and 70 
diastolic. A small friction rub was heard over the mitral area. The veins 
in the neck wmre less distended than on the previous da3^ The urine 
showed a trace of albumin and mani’^ granular casts and a few red blood 
cells. The white blood count was 28,200 and the temperature was 38° C. 

February 12; There was a marked friction rub over the mitral area. 
Blood pressure wms 102 systolic and 58 diastolic. The patient complained 
for the first time of a heavy feeling ovct the sternum. Extrasystoles were 
less frequent and the heart had a dominant rhythm. 

From this date on his condition- rapidly improved, the friction rub 
rapidlj’' disappeared, the casts, red cells and albumin disappeared from 
the urine, the pulse became stronger, the extrasystoles less frequent and 
the patient much stronger physically. On March 1 the heart appeared 
perfectly normal. The temperature which had been 38° C. came down 
to normal on February 16. The patient wms discharged on March 15. 

During his stay in the hospital frequent electrocardiograms, 18 in all, 
were taken. Following his discharge tlnee further records wmre made, the 
last about a month before the patient’s death. The patient toppled over 
and died suddenly on June 20 while walking into his office. No autopsy 
was obtained. 


Comment. The clinical history of this case is very typical of an 
acute coronary thrombosis with myocardial infarction, as is also 
the mode of death. The electrocardiograms obtained bear out this 
interpretation. They show the typical R~T deviations, wdiich are 
seen following such, an accident. Immediately folloiving the attack 
there develops an auricular fibrillation, with a marked monophasic 
curve replacing the usual Q-R-S-T complex (Fig. 1). This mono- 
phasic deflection is largest in Lead III. It is upright in this lead, 
IS preceded by a tiny inverted spike and fibrillary oscillations distort 
its rising top. In Lead I the monophasic curve is inverted and 
preceded by an upright spike. The ventricular complex in Lead 11 
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has a normal configuration except for the negative S-T interval 
and the low amplitude of the R. The abnormality of the ^'en- 
tricular complex in Lead III is as marked as any we have seen 
reported in the literatm-e. 

Within twelve hours the configuration of the electrocardiogram 
alters greatly to 'give the more usual type of R-T deviation asso- 
ciated with coronary thrombosis (Fig. 2). At this time the mechan- 
ism is normal, except for a sinus arrhythmia, an occasional auricular 
extrasystole (in Lead II) and temporary A-V dissociation with the 
ventricular rhythm faster than the auricular (D in Leads I and II). 
The S~T interval in Lead I has become less negative and is now 
followed by a positive T. The Q-R-S in Lead II has become in- 
verted and split in two and the S-T interval has become positive 
in this lead. In Lead III there is now visible a small, notched and 
inverted Q-R-S, followed by a positive S-T interval. 

Eight days later (Fig. 3) the electrocardiogram is verj" similar to 
the one previouslj’’ taken, except that the idioventricular rhythm 
is no longer present. Auricular extrasystoles are still present. 

In the next three months, for example, Figs. 4 and 5, the QrRS 
in Leads II and III has become smaller and broader; the S-T 
interval has become isoelectric; the T wa\^ has become deeply 
negative and cove shaped in Leads II and III, so that it dominates 
the electrocardiogram. The T wave has become larger in Lead L 
A nodal extrasystole is recorded in Fig. 5 (indicated by an X). 

The interesting thing, it seems to us, is the rapid change in the 
electrocardiogram in the first twelve hours, that is, between Figs. 1 
and 2, as compared with the relatively slow change in the next 
three months, that is, between Figs. 2, 3, 4 and 5. The sudden 
failure of the heart— resulting from the coronary occlusion, and evi- 
denced bj^ the appearance of a shocklike condition and an unusually 
low blood pressure— would in itself cause a diminution in the coron- 
ary flow. This general lessened coronary flow, leading as it does 
to a myocardial ischemia, explains the marked difference between 
the curves of Fig. 1 and Fig. 2. Fig. 2 expresses the effect of the 
coronary occlusion -per se with an almost normal left ventricular 
pump and systemic blood pressure. The superimposed bizarre con- 
figuration of Fig. 1 is the result of an added general myocardial 
ischemia which the lowering of blood pressme and the incompetence 
of the left ventricle induces. 

Case II.— A man, aged seventy-two years, entered the hospital on 
January 10, 1929, vdth a complaint of ha^dng had attacks of substernal 
pain for the past five or six months. These attacks were brought on by 
exertion, a big meal, or emotional disturbances. The night before his 
admission he had a very unusualty severe attack of substernal pain accom- 
panied by shortness of breath, cyanosis and severe shock. Physical 
examination at this time revealed a very obese male, aged seventy-two 
vears, lying in bed somewhat short of breath, with a tinge of cyanosis. 
The racUal arteries were quite sclerotic, the heart was not enlarged, heart 
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sounds were normal but distant, the blood pressure was 140 systolic and 
74 diastolic. There was no edema, and the edge of the liver was just palp- 
able. Examination otherwise was negative. An electrocardiogram was 
taken the next day (Fig. 6), and the patient was discharged. 

On January 15, four days later, the patient was readmitted to the hospital, 
where he stayed until February 21. During this time he had mild attacks 
of substemal pain which at times ran down the left arm. Amyl nitrite 
gave him relief during these attacks. His blood pressure at tliis time was 
140 systolic and 80 diastolic. The urine was negative, the hemoglobin 
was 90 per cent and the white blood cell count was 7400. The attacks 
came farther apart, and the patient was discharged on February 21, practi- 
calty free of attacks. No electrocardiograms were taken during this period. 

On April 8, 1930, the patient was readmitted to the hospital in an uncon- 
scious state at 5 a.m. About midnight the evening before he had had a 
very severe attack of substemal pain which led to a general collapse. 
During the attack he was very cyanotic, short of breath and cold and 
clammy with cold perspiration. When seen in the hospital the patient 
was completely morphinized, but had received no other medication. The 
patient was very cyanotic, respirations were very labored, his blood pressure 
was 112 systolic and 60 diastolic. His skin was cold and clammy and the 
extremities were very cold. The heart rate was 70 and the pulse of poor 
volume. A diagnosis of acute coronary thrombosis was made, and at 
9.15 A.M. an electrocardiogram was taken (Fig. 7). The patient never 
regained consciousness and died at 3.30 p.m. 

Autopsy. (Inspection of the thoracic organs only.) Excerpt of report 
by Dr. R. Dominguez: The body is that of an adult white male, well 
developed, obese. There are no external abnormalities except marked 
engorgement of the veins of the neck and slight cyanosis of the face. The 
lungs are emphysematous and moderately anthracotic. 

The heart is considerably dilated. The wall of the left ventricle at the 
apex is very thin. The epicardial fat is abundant, especially over the right 
side. Multiple sections of the left ventricle show an old infarction involv- 
ing fully one-third of the left ventricle at the apex. Under the epicardium 
there are a few areas of fibrosis, especially in the right ventricle. There is 
no recent infarction. The valves are all normal, except for a moderate 
fatty infiltration of the large mitral cusp. The coronary openings are both 
patent. The left coronary artery shows a severe arteriosclerosis with cal- 
cification of the wall and marked narrowing of the lumen at the base of the 
descending branch. The diseased portion is not quite 2 cm. in length. 
There is no recent thrombus in the vessel. The right coronary is sclerotic, 
but to a much less degree than the left. There are no mural thrombi in the 
ventricles or auricles. The ascending portion of the arch of the aorta is 
smooth. 

Microscopic Examination. Sections from the left coronary at the dis- 
eased portion shows an obliteration of the lumen by an old organized 
and vascularized thrombus. Around the new-formed capillaries there is a 
moderate round-cell infiltration. In some areas toward the periphery^ 
there are coarse granules of hemosiderin. In another area there are calcium 
deposits. The muscularis is thin. There is no infiltration of the adventitia. 
The heart muscle at this level slwws a discrete fibrosis. Another section 
shows the same obliteration of the coronary, but somewhat more extensive 
changes in the myocardium. Sections from the base of the heart show 
practically no abnormality. Sections from the area of infarction show a 
variety of lesions which can be interpreted as the different healing stages 
of multiple old minute anemic and hemorrhagic infarctions. 

_ Pathologic Diagnosis, Arteriosclerosis of coronary arteries, patchy, espe- 
cially marked in the left coronary. Organized thrombus of left coronary 
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artery. Multiple old anemic and hemorrhagic infarctions of the myocard- 
ium of the left ventricle. Hj’pertrophy and dilatation of the heart. 

Comment . This is a case of a coronary thrombosis which occurred 
apparently more than a year before the patient died. At that time 
his electi’ocardiogram showed nothing diagnostic of such an accident 
(Fig. 6). True, there is evidence of myocardial pathology in the 
notching and duration of the Q-R-S, which latter was at the upper 
limits of normal (0.1 second), in the low T waves in Leads I and II 
and in the inversion in Lead III, but there is nothing which is path- 
ognomonic of an acute coronary thrombosis. 

On the other hand, in the patient’s final days he develops what 
appears clinically to be a tj^pical acute coronary occlusion leading 
to his death. An electrocardiogram taken at this time (Fig. 7) 
shows the tj^ical R-T deviations associated with coronary throm- 
bosis, namely: a negative S-T in Lead I, a slightly positi^■e S-7’ 
in Lead II with a small negative cove-shaped 7’ following, and in 
Lead III a more striking positive S-T and deeper cove-shaped T. 
Yet a thorough examination of the heart at autopsy failed to reveal 
any evidence of a recent fresh coronary thrombosis or recent myo- 
cardial infarction. There was definite evidence of an old occlusion 
which had been partially recanalized and there was present an old 
organized infarct, but there was no recent coronary pathology. 

It seems to us that a case such as this illustrates how a generalized 
myocardial failure, arising independently of any coronary thrombosis, 
can lead to electrocardiographic changes characteristic of coronary 
occlusion when the myocardial failure is associated with severe 
interference with the coronary flow, due to a marked narrowing of 
these vessels. 

The two cases just presented indicate: (1) That the muscle 
failure associated with sudden coronary occlusion plays its part in 
changing the ventricular complex of the electrocardiogram; (2) 
that the electrocardiogram of a sudden coronary occlusion may be 
simulated bj^ myocardial incompetence superimposed on a marked 
organic narrowing of the coronary arteries, even in the absence of 
a fresh thrombosis in the arteries. Incompetence of the heart with 
its consequent myocardial ischemia, therefore, has a great influence 
on the electrocardiogram. 

Case III. — The patient, aged twelve years, was admitted to the hospital 
on June 12, 1930, complaining of pain around the heart for the past month, 
associated vith vomiting and pain in the epigastrium after eating. Last 
fall the patient suffered from frequent sore throats. Soon after this he 
experienced pains in various joints. His parents did not remember whether 
or not this was accompanied by fever. The tonsils were removed in the 
spring because of the frequent sore throats. A month after this he experi- 
enced pain around his heart, which was intermittent. Eight days before 
admission the precordial pain become more severe. Since then the pains 
and vomiting have continued. He had been unable to sleep; his appetite 
had become poor and he had lost six pounds. 
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On physical examination a dyspneic youngster was found. The mucous 
membranes and lips were pale and moderately cyanotic . There was marked 
fullness of the neck with venous engorgement of the superficial vessels. 
Carotid and venous pulsations were noted. Some impairment of reso- 
nance was present at the left lung base posteriorly. Breath sounds were 
harsh throughout, with occasional rales at right lung base. A definite 
harsh to-and-fro friction rub was heard at the left base posteriorly and in 
the left axilla. The apex beat was in the sixth interspace; it was forceful, 
heaving and diffuse. The rhythm was regular and the apex rate 120 per 
minute. A prolonged whistling crescendo systolic murmur was heard at 
the apex and was transmitted to the axilla. A prolonged rumbling diastolic 
murmur was heard over the precordium, especially at the apex and aortic 
areas. The pulmonic second was markedly accentuated. The cardio- 
hepatic angle was about 90 degrees. Blood pressure was 134 systoHc and 
40 diastolic. Capillary pulsation was elicited. The liver was four fingers 
below the costal margin and quite tender; the spleen was palpable. No 
edema was present. Urine showed some albumin and a few h3mlin casts. 
The red blood cell count was 4,550,000; hemoglobin, 75 per cent; white 
blood cell count, 18,000. A 6-foot plate showed the transverse diameter of 
heart equal to 70 per cent of chest diameter, with bowing of auricle and 
pulmonic curves. 

June 15: Child was much more comfortable. Dyspnea was not so 
marked. 

June 18: An electrocardiogram was taken (Fig. S). 

June 19: Temperature subnormal. Pulse around 100, Corrigan in tj^pe. 
Dullness present at right base posteriori with distant breath sounds. 
Friction rub heard on both sides. 

The patient expired on June 21. 

Clinically the patient was considered to have rheumatic pericarditis 
vith effusion, marked cardiac hjqjertrophj'- and dilatation, aortic insuffi- 
ciency and mitral stenosis and insufficiencj’', bilateral pleurisy with effusion 
and ascites. 

Autopsy. (Excerpt of report bv Dr. O. Saphir.) The body is that of a 
Mexican child, apparently about eleven j'^ears of age. 

The right pleural cavity contains about 800 cc. of clear straw-colored 
fluid; the left is free of fluid. The pericardial sac contains 15 cc. of similar 
fluid and the abdominal cavity contains about 1 liter. 

The heart is enlarged, completelj'^ filling the pericardial sac. The enlarge- 
ment is due to marked hj'^pertrophy and dilatation of both ventricles, 
and the heart weighs 300 gms. The right auricular appendage contains 
several small reddish-gray thrombi which are attached to the endocardium. 
The tricuspid orifice and valve are normal grosslJ^ The wall of the right 
ventricle is markedly hjTJertropliied, measuring 5 mm. in diameter at its 
thickest point. The right ventricular cavity is widety dilated. The pul- 
monarj' Amlve and artery are normal grossty and no thrombi or emboli are 
risible in the deeper branches of the arte^J^ The endocardium of the left 
auricle is somewhat thickened. Along the free edge of the mitral valve 
there is an even line of small grajish-red vegetations, all about the same 
size, measuring approximatety 1 mm. in diameter. The free edge is some- 
what hyperemic and edematous. Similar vegetations are found on all 
three cusps of the aortic valve which similarly are markedty edematous and 
reddened. The wall of the left ventricle is Itypertrophied and the chamber 
piarkedlj' dilated. The aorta proper shows no gross pathologic changes. 
On section the mj-ocardium has a peculiar pale, somewhat mottled reddish- 
graj’- appearance and occasional tinj’^ white dots and streaks are visible. 

Both lungs are somewhat firmer than normal and on section are reddi.sh- 
brown in color. The surface suggests a fine granularity. In the left lower 
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lobe there is a very firm area, about 3 cm. in diameter, which projects above 
the surrounding lung tissue and which, on section, is roughly triangular in 
shape and dark purple-red in color. On the pleural surface over this area 
there is a small amount of fresh fibrin. 

The liver is enlarged and quite firm, weighing 750 gms. Both kidneys 
are about equal in size and shape and together weigh 225 gms. Both are 
much firmer than normal, and on section there is marked contrast between 
cortex and medulla due to the dark purplish-red color of the bases of the 
pyramids. The spleen is markedly enlarged, pui^Dle-red in color and very 
fim in consistency. On section the splenic corpuscles cannot be made out, 
due to the diffuse cyanosis of the entire organ. 

Microscopic Examination. The heart muscle fibers appear swollen. 
The cytoplasm appears granular, and the striations in some portions cannot 
be made out at all. Many sections show connective-tissue fibers, most of 
which are poor in nuclei. Other fields show an infiltration of endothelial 
cells, mainly noticeable around small bloodvessels. Some of these cells 
are distinctly arranged in three or four rows. Between the cells and sur- 
rounding them a few lymphocytes and occasional polymorphonuclear 
leukocytes are seen. The endocardium is markedly thickened and fibrosed 
and shows in some portions a diffuse infiltration of Ijrmphocytes, endothelial 
cells and a few polymorphonuclear leukocytes. Throughout the adventitia 
there is a moderate amount of infiltration of lymphocytes and endothelial 
cells. These cells do not show any particular arrangement. These changes 
are found only very close to the aortic valve. The media and the intima 
show no changes. 

Some of the alveoli are filled with red blood corpuscles while others 
contain many polymorphonuclear leukocytes and a serum precipitate. 
The outlines of the alveolar walls are clearly recognizable. Many fields 
show within the alveolar walls endothelial cells which are filled with a 
brownish pi^ent. The alveolar walls, in general, are tluckened and show 
an increase in connective tissue. The smaller bronchi similarly contain 
polymorphonuclear leukocytes. 

Pathologic Diagnosis. Acute rheumatic verrucous endocarditis of the 
mitral and aortic valves. Acute and chronic rheumatic myocarditis. 
Marked hypertrophj'- and dilatation of the heart. Mural thrombi of the 
right auricular appendage. _ Chronic passive hyperemia of the lungs, liver, 
spleen, kidneys and gastrointestinal tract. Bronchopneumonia. Pleural 
effusion (right), ascites, slight pericardial effusion. 

Comment. The electrocardiogram shown in F ig. 8 has, in addition 
to the right ventricular preponderance, a striking alteration in the 
S-T interval, which in Lead I is definitely positive and in Lead III 
definitely inverted. On the basis of the observations made on man 
and the dog,^-- such changes would indicate, in a child with acute 
rheumatic fever, that there was a pericardial eft'usion. Yet at 
autopsy very little.fluid was found (only 15 cc.). The changes must, 
therefore, be due to some other cause. Two possibilities suggest 
themselves. It may be that the advanced fulminating rheumatic 
myocarditis present in this child led to the change. On the other 
hand, both in life and at autopsy there was present a tremendously 
dilated heart. And it is not unlikely that under such circumstances 
the restraining influence of the pericardium acting on this dilated 
heart, together with the small amount of fluid present in the sac, 
would have the same “tamponade” effect as a large amount of fluid 
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with a smaller heart, especially when the heart is incompetent. At 
any rate, it would appear that under certain circumstances small, 
almost negligible amounts of fluid in the pericardial sac may produce 
electrocardiographic aberrations similar to those of a substantial 
pericardial effusion. 

Conclusion. The three cases reported indicate that acute myo- 
cardial ischemia depends not only on coronary occlusion and peri- 
cardial effusion, but also on the competence of the heart and its 
dilatation. They also illustrate some of the errors liable to creep 
into the interpretation of the significance of the so-called “ coronary 
R~T deformities.” 
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DOES CARCINOMA OF THE DUODENDM EVER ARISE FROM 
DUODENAL ULCERS? 

Report of Cases. 

By j. William Hinton, M.D., F.A.C.S., 

assistant PROFESSOH of surgery, new YORK POST-GRADUATE MEDICAL, SCHOOL, 
AND HOSPITAL,; ASSISTANT ATTENDING SURGEON, BELLEVUE HOSPITAL, 

NEW YORK CITY. 

(From the Gastroentorologic Clinic of the Fourth Medical and Surgical Divisions of 

Bellevue Hospital.) 

An attempt has been made to determine whether duodenal ulcers 
undergo carcinomatous changes, and the literature pertaining to 
the subject was reviewed with that in mind. In considering car- 
cinoma of the duodenum one must determine: (1) Whether it is 
a primary carcinoma of the duodenum, that is, without preceding 
ulcer; (2) whether it arises from the ampulla of Vater; (3) the 
possibility of aberrantly placed thjToid, pancreatic, parotid or 
other glandular tissue in the duodenum which gives rise to the 
Malignancy; (4) whether it is a primary growth in the pancreas 
producing a duodenal deformity simulating an ulcer; (5) an unques- 
tionable chronic duodenal ulcer developing into carcinoma. It is 
well to consider the division of the duodenum into first, second and 
third portions, or the supraampullar, ampullar and infraampullar 
parts. It is known that ulcers usually occur in the supraampullar. 
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or first part, and carcinoma in tlie ampullar, or second part. Deaver 
and Ravdin,^ in 1920, “Reported a case of duodenal carcinoma 
originating below the papilla of ^^ater. There was no evidence of 
any preceding ulcer in this case. In a review of the literature of 
duodenal cancer they noted that the second portion of the duo- 
denum is much more liable to be the site of carcinoma than either 
the first or the third portions. The first portion is, however, ‘the 
favorite site of duodenal ulcer.’ ” 

That primary carcinoma of the duodenum develops is generally 
admitted. McGuire and Cornish,*® in 1920, reported 2 cases of 
primary duodenal carcinoma and 2 others that were jDrimary in 
the bile ducts with secondary invasion of the duodenum. In their 
report they quote nine authors that have performed 151,201 autop- 
sies and finding 50 duodenal carcinomas, or 0.033 per cent. Dr. 
Krumbhaar informs me that in 25,787 autopsy records at the 
University of Pennsylvania there were records of only 7 primary 
carcinomata of the duodenum, or 0.027 per cent (and 3 of these 
might possibly have been primary in the pancreas with duodenal 
infiltration). In only 1 of the 7 was there any evidence that the 
carcinoma had developed in the base of the ulcer, but this involved 
pancreas and duodenum equally. 

The following case will illustrate how easily, from the operative 
findings alone, one can be mislead as to whether we have been 
dealing with a duodenal ulcer or a primary carcinoma. 

Case Reports. Case I.— A male, aged fortj^-six years, was admitted, 
October 24, 1927, complaining of pain in the stomach before and after 
meals for six months, not relieved by food but by soda bicarbonate. During 
the past three months he had lost 15 to 20 pounds. Gastrointestinal 
Roentgen ray examination on October 27 reported carcinoma of the pylorus, 
with one-tliird of motor meal retained at the end of six hours. Operation 
on October 29 showed ulcer of the first portion of the duodenum, 4 inch 
distal to the pyloric vein; a posterior gastroenterostomy yas done. The 
patient was followed in the gastroenterologic clinic and was sjTnptom-free 
until April, 1930, when the abdomen became distended and he began vomit- 
ing, ■with loss of weight. Early in July he became jaundiced, and was 
readmitted, July 25. Roentgen ray examination on June 25 revealed a 
carcinoma of pylorus, 'unth gastroenterostomj\ He was operated upon, 
July 31, and was found to have a carcinoma of pylorus with general abdom- 
inal metas bases and biliary obstruction, and a cholecystojej unostomy was 
done but the patient died, August 1. This case can be considered a pri- 
mary carcinoma of the duodenum which was not recognized at the time of the 
first operation. From the history, Roentgen ray examination and subse- 
quent course there is notliing to indicate a duodenal ulcer except the opera- 
tor’s findings. 

In view’ of the gradual transformation of the mucosa of the pylorus 
and first portion of the duodenum, one wonders why carcinoma 
of the duodenum is not more frequently seen. Piersol'- states: 
“ The transitional or intermediate zone connecting the pyloric and 
adjoining portions of the stomach contain both forms of glands, 
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those of the fundus variety, with parietal cells being intermingled 
with the pyloric type. Toward the intestine the change of the 
pyloric glands into those of the duodenum is gradual, the gastric 
tubules sinking deeper until, as the glands of Brunner, they occupy 
the submucous cast of the intestine. . . . The clear, low 

coluumar cells lining the duodenal glands are probably identical 
in nature .with those of the pyloric glands, the variation in size 
and granularity sometimes observed depending upon differences in 
functional conditions.” Fig. 1, which is a reproduction from 
Piersol’s Anatomy, ilustrates this transformation. 

Eusterman, Berkman and Swan,^ in 1925, reported “15 cases of 
carcinoma of the duodenum from the Mayo Clinic. Of these, 6 
ivere in the supraampullar portion, 6 in the ampullar and 3 in the 
infraampullar portion. The mode of onset was gradual in 7 cases, 
and sudden in 8. In the majority of cases the syndrome of duodenal 
ulcer was apparent, but the onset of the disease in later adult life, 
its rapidly progressive character, as a rule, the presence of marked 
pyloric obstruction and the frequent subacid or anacid gastric 
contents, and, finally, the general appearance of the patient implied 
. . . a more serious process. In no case was any evidence 
presented that the cancer originated in an ulcer.” 

Herman and von Glahn,® in 1921, reported “a case of carcinoma 
in the supraampullar portion of the duodenum. Neither the clinical 
history nor the pathologic findings indicated the existence of a 
duodenal ulcer preceding the development of carcinoma in this 
instance. From their observations in this case and a review of the 
literature, Herman and von Glahn concluded that the relation of 
duodenal carcinoma to duodenal ulcer is uncertain, ‘but certainly 
careinoma of the supraampullar portion of the duodenum may occur 
independently of ulcer.’ ” 

Cases of carcinoma arising in the ampulla of Vater are more 
frequently encountered than in any portion of the duodenum. 
Schofield'^’ reports “a case of duodenal cancer in the ampullar 
region in which neither the clinical history nor the pathologic 
findings indicated that it had any relation to a preceding ulcer. 
He concludes from his review of the subject that ‘duodenal ulcer 
has not been clearly proved to be a predisposing cause of duodenal 
cancer.’ ” 

Lichty,“ in 1918, stated that “in a series of 486 cases of duodenal 
lesions, 6 lesions were found to be cancerous and 480 benign ulcers. 
In 780 cases of gastric lesions, 240 were found to be cancerous and 
o40 benign ulcers. In the duodenum the cancer usually had its . 
origin either in the jiyloric ring (2 cases) or at the papilla of ^^ater 
(4 cases), whereas, according to Moynihan, 90 per cent of the ulcers 
are in the first 14 inches of the duodenum. Apparently, then, the 
cancer-bearing areas and the ulcer-bearing areas do not coincide in 
the duodenum as they do in the stomach.” 
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Disqiie/ in 1922, reported: “A. case in a man, aged sixty years, 
in which, a diagnosis of duodenal ulcer was made on the basis of 
the clinical and Roentgen ray examination; occult blood was con- 
stantly present in the stools. At operation a deep ulcerative lesion 
with hard edges indicating tumor formation was found in the middle 
portion of the duodenum, just above the papilla of Vater. It had 
perforated and the pancreas was involved in the growth. There 
were also metastases in the liver, so that the diagnosis of cancer was 
easily made. A gastroenterostomy Avas done, but the patient 
developed jaundice, apparently due to obstruction of the papilla of 
Vater by extension of the growth, and died. No autopsy was 
permitted.” Disque reported this as a case of “carcinomatous 
ulcer of the duodenum.” 

The following case is reported to illustrate a carcinoma found at 
the ampulla of Vater in a patient djdng from chronic mercurial 
poisoning. 

Case II-— A male, aged thirty-tliree yeMs, was admitted on June 2, 
1930, with jaundice, fever and leukocj^tosis. On admission a diagnosis 
of acute cholecystitis and choledocholithiasis was made, but the patient 
was found to be suffering from a chronic mercurial poisoning and was 
treated for same, Avith marked improvement. After six weeks the patient's 
jaundice had nearly disappeared, and he was symptom-free Avhen he sud- 
denly developed fever and the jaundice became more marked. After 
two more AA'eeks of treatment, thinking we might be mistaken in the 
diagnosis, a laparotomy Avas performed, and the liver Avas found markedly 
enlarged and friable, Avith a shghtly thickened gall bladder. Common 
duct and duodenum were negative to palpation. The patient died one 
week later from cholemia. An autopsy revealed toxic changes in the Iwer 
and kidneys, and mercury Avas recovered from both organs. A growth Avas 
found at the ampulla of Vater, but the common duct AA'as not obstructed. 
The primary cause of death Avas a mercurial poisoning and the duodenal 
lesion was incidental (Figs. 2 and 3). 

Aberrantly placed glandular tissue is found in the duodenum. 
hlcGuii-e and Cornish^'’ state: “Pancreatic rests are found in 1 per 
cent of autopsies.” Although no recorded cases of carcinoma of the 
duodenum arising in aberrant glandular tissue were found, this 
must be considered a definite possibility in duodenal carcinoma. 

That duodenal cancers may haAm their origin in the pancreas and 
produce a duodenal lesion simulating an ulcer seems quite probable. 
The following case is reported, although one is unable to state 
definitely A\'hether it arose from the pancreas or from a chronic 
duodenal ulcer. 

Case III. — A male, aged sixty-two years, Avas admitted on June 17, 1930. 
Chief complaint, pain in epigastrium for two months. Past history, no 
serious illness or surgical operations. Habits, smokes 20 to 30 cigarettes 
daily and drinks occasionalty, usually whisky. Present illness, patient 
states he has been AveU until two months ago when he began suffering with 
pain in the epigastrium and Asdth eructations. The pain began in the 
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right upper quadrant near the midline and radiated to the back on both the 
right and left side of the spine, extending up as high as his scapula. The 
pain comes on about four hours after breakfast and about the same time 
after lunch and he is also awakened about 2 a.m_. The pain is relieved by 
alkalis and somewhat by pressure over the epigastrium. He has never 
vomited, but- his bowels have always been very constipated,^ and during 
the past two months he has noticed tarry stools. Appetite is good, but 
the patient is afraid to eat as it causes him pain. During his illness he 
has lost 15 to 18 pounds in weight. Physical examination is negative 
except for abdominal findings. No definite masses can be palpated, but 
there is localized tenderness in the midepigastrium, and the patient com- 
plains of pain which goes through to his spine, and there is slight costo- 
vertebral tenderness. ^Clinical impression, carcinoma of the stomach. 
Laboratory findings, June 18: Urinalysis negative; white blood count, 
10,000, with 55 per cent neutrophils; red blood count, 3,500,000, with 55 
per cent hemoglobin; blood chemistry: Nonprotein nitrogen, 35 mg.; 
creatinin, 2.4 mg.; sugar, 90 mg. Wassermann, negative. After four 
gastrointestinal Roentgen ray examinations a diagnosis of ulcer of the 
first portion of duodenum was made without any evidence of malignancy 
of the stomach and no six-hour residue. On June 24 barium enema showed 
no organic lesions of the colon. On June 28 cholecystography was reported ; 
the gall bladder was not definitely visualized. On June 26 a note was 
made by the house physician: “Patient is suffering considerable pain at 
night which causes him to awaken about 2 a.m., pain being in midepi- 
gastrium and radiating to the back. The patient has complained of pain 
every night since achnission. Impression: Penetrating ulcer of duo- 
denum.” Surgical consultation was held on July 3. ^ The patient has been 
vomiting for twenty-four hours and is very emaciated, _ complaining of 
severe abdominal pain which radiates to his back. Examination does not 
reveal any abdominal masses, but there is a localized tenderness in mid- 
epigastrium and costovertebral tenderness. Diagnosis: Penetrating ulcer 
of the posterior waU of the duodenum, associated with chronic pancreatitis. 
The patient was given 3 per cent glucose hypodermoclyses daily, and a 
transfusion the day before operation. He was operated upon, July 11, by 
Dr. W. T. Doran, under spinal anesthesia. The abdomen was opened 
through a right rectus muscle-splitting incision, and there was found a 
mass involving the pylorus which was felt to be malignant, as it was firmlj’- 
fixed._ There were no available glands for biopsy and no nodules felt in 
the liver. Due to the patient’s extreme condition a posterior gastro- 
enterostomy was then done without clamps. Postoperative course: The 
patient declined in spite of supportive measures, and died on July 20, 1930. 

Autopsy Findings. (Reported by Dr. D. Symmers.) “In the first 
portion of the duodenum there is a hard nodular, faintly cream-colored 
mass which is centrally ulcerated and which measures 6.5 cm. in diameter. 
It projects into the lumen of this portion of the gut in somewhat mushroom 
fashion, and appears -to be directly continuous with the outer 2 or 3 cm. of 
the head of the pancreas, which is enlarged and increased in consistence. 
The rest of the head of the pancreas and, in fact, the balance of the organ 
as a whole are of normal consistence. Microscopic examination of tissue 
removed from various parts of the tumor shows the presence of a richly 
cellular and abundant connective-tissue stroma, scattered through wliich 
are innumerable acini of variable shapes and sizes. The indmdual acinus 
IS lined by a single row of high cuboidal or low cylindrical epithelium, the 
cells being arranged on their basement membrane m more or less regular 
fashion. In some instances, however, the cells are heaped up into rows of 
two or three, w'hile in other instances they may be so abundant as completely 
to fill the lumen, and thus to appear as a solid mass of cells. Although the 
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histology of the tumor is characteristic of the cylindrical-cell adenocar- 
cinoma springing from the pancreatic ducts and reproducing them in 
t 5 T)ical fashion, the presence of a large mushroom-like tumor projecting 
itself into the lumen of the duodenum and simulating a primary growth of 
that region is, in my experience at least, a most unusual finding, and con- 
stitutes, perhaps, the outstanding feature of this particular case” (Figs. 
4 and 5). 

Carcinoma arising from chronic duodenal ulcers have been 
reported, but those cases considered as such seem very questionable 
on reviewing the reports. 

Jefferson,’’ in 1916, reported “a case in a man, aged fifty-five 
years, who was operated upon for duodenal ulcer (gastroenterost- 
omy). The hospital record stated that a duodenal ulcer wms found 
and the surgeon who performed the operation regarded the condi- 
tion as ‘ an ordinary nonmalignant lesion.'’ Symptoms were relieved 
until the early part of 1914, when the patient began to lose weight 
and strength and later developed a troublesome diarrhea. He died 
on April 5, 1915. Autopsy showed carcinoma of the suprapapillary 
duodenum extending into the head of the pancreas. It was situated 
about 2.5 cm. from the pyloric sphincter; it was an annular growth 
completely obstructing the lumen of the duodenum, with a smooth 
nonulcerated surface. There was no sign of any preceding simple 
ulcer, so that if this carcinoma had been implanted upon an ulcer 
it had destroyed all signs of such an origin.” Jefferson was of the 
opinion, however, that in this case the carcinoma was .engrafted on 
a simple ulcer. 

Judd,® in 1919, stated “that he was unable to find in the records 
of the Mayo Clinic any evidence that a primary carcinoma of the 
duodenum arose from an ulcer.” 

Haberer,® in 1919, reported “one case in which the symptoms 
were typical of duodenal ulcer and relatively mild, except for the 
constant appearance of blood in the stool. This bleeding increased 
until the patient lost some weight and strength. At operation a 
duodenal ulcer was found, in one section of which there was definite 
carcinomatous degeneration; there was also a small metastatic 
growth on the lesser cmwature of the stomach. Syanptoms recurred 
about a year after operation and the patient died a little over a year 
later.” 

Orator,*’ in 1925, reported “a case in which symptoms present 
for two years were typical of peptic ulcer. In the latter year the 
symptoms had become increasingly severe. Roentgenologic exam- 
ination indicated a duodenal ulcer. At operation two ulcerative 
lesions were found just below the pylorus, one on the anterior and 
one on the posterior wall; both proved to be adenocarcinoma. 
Histologic examination showed also that the mucosa of the pyloric 
portion of the stomach had extended into the duodenum, and that 
this was the site of origin of the carcinoma. The clinical history 




Fig. 1. — Reproduction from Piersol’s anatomy, circular muscle forming pyloric 
sphincter; B, pyloric glands; C, Brunner’s glands; D, stomach; E, duodenum. 



2. — Tumor seen arising around ampula of Vater. R, probe in common duct: 
B, prolie in duct of 'Wirsung. 




Fig. 3. — Histologic section reveals the tumor adenocarcinoma. 



Fig. 4. — Ulcerating area seen in first portion of duodenum. A, probe in common 
duct; B, pj-lorus; C, normal duodenum. 
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and the changes in the pyloric mucosa indicated that the carcinoma 
in this case had originated in a peptic ulcer, but this could not be 
definitely proved.” 

Devds and Morse, ^ in 1928, reported “12 cases of carcinoma of 
the duodenum, 5 of which were in the first portion. In 1 of their 
cases, that of a man, aged sixty years, a pre-operative diagnosis of 
pyloric cancer was made because of sudden onset of symptoms and 
absence of free hydrochloric acid in the stomach. At operation no 
cancer of the pylorus was found, but a chronic ulcer of the duodenum 
definitelj'- below the pyloric ring with an inflamed and indurated 
border, but no definite evidence of malignancy. A gastroenter- 
ostomy was done. This operation relieved symptoms and the 
patient gained in weight. But occult blood in the stools persist- 
ently increased; this, with a study of other cases of duodenal cancer, 
led to the conclusion that ‘the ulcer in the patient was really cancer.’ 
At a second operation at the site of what had appeared to be simple 
ulcer at the first operation, a discrete firm mass, about 2 cm. in 
diameter, was found. The first part of the duodenum and the 
pylorus were removed. Histologic examination showed adeno- 
carcinoma of the duodenum, ‘scirrhous for the most part, but 
growing rapidly in places.’ The patient made a good recovery, and 
has shown no recurrence of symptoms.” 

This is not regarded as a case of cancer arising in a benign ulcer, 
however. Dewis and Morse believe that the lesion was malignant 
from the first. The lesion found at the first operation, it is true, 
felt and looked like that of benign ulcer.” It had a diameter of 
2.5 cm., which was rather large for a nonmalignant ulcer, but the 
bases of simple ulcers may have larger diameters. “It was difficult 
to adjust a diagnosis of benign ulcer to the results of clinical and 
laboratory investigations— it could hardly be done. The doubt that 
lingered led to further study, a definite diagnosis of cancer of the 
duodenum, a second operation, and, we hope, a cure.” 

Dewis and Morse also regarded Jefferson’s case as being “car- 
cinoma from the outset.” 

Comment. It would seem that Case III comes nearer to estab- 
lishing proof that chi’onic duodenal ulcers can undergo carcinoma- 
tous changes than any of the reported cases, but this case may 
really be a primary pancreatic lesion producing the duodenal 
deformity secondarily. 

Sjunmers has no recorded case of carcinoma arising in a duodenal 
ulcer in over 15,000 autopsies at Bellevue Hospital. None of the 
reported cases of duodenal ulcers developing carcinoma that I 
reviewed have definitely proven that such changes took place. 
Undoubtedly this complication can arise, but in view of the fre- 
quency of duodenal ulcers this complication can, for a clinical 
consideration, be excluded in considering the treatment of duodenal 
lesions. It would seem that most of the reported cases have really 
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been primary carcinomas of the duodenum, or have arisen from the 
ampulla of Vater, or the pancreas. 

Summary. 1. During the years 1928, 1929 and 1930 there were 
324 ulcers admitted to the Gastroenterologic Clinic of the Fourth 
Medical and Surgical Divisions of Bellevue Hospital. Of this 
number, there were 269 duodenal lesions, 34 gastric, 14 pyloric and 
6 double ulcer, meaning a lesion in the stomach and duodenum. 

2. With the marked frequencj^ of duodenal ulcers, it is difficult 
to explain why these cases do not undergo carcinomatous degen- 
eration. 

3. Primary carcinoma of the duodenum is occasionally seen. 

4. Clinically one can disregard the possibility of a duodenal ulcer 
e^^er taking on malignant degeneration. 
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THE NATURE OF THE SYMPTOMS IN ESSENTIAL 
HYPERTENSION.* 

By David Davis, M.D. 

REREAUCH FELLOW' OF THE THORNDYKE MEMORIAL, BOSTON CITY HOSPITAL, 
ASSISTANT IN MEDICINE, BETH ISRAEL HOSPITAL, BOSTON, MASS. 


The clinical entity, essential hypertension, was described by 
Mahomed' as early as 1879. In the studies of this brilliant clinician 
attention is called to the occurrence of certain symptoms. “Persons 

* The present study was carried out in the Medical Clinic of the Boston Dis- 
pensary during the years 1927-1929. 
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\sdio are subject to tbis condition suffer from many of the minor 
ailments Avhich are characteristic of indirodiials who are the subject 
of chronic Bright’s disease,” such as malnutrition, cold hands and 
feet, shortness of breath and palpitation on exertion, imperfect 
digestion, bronchial and gastric catarrh, headaches (especially 
hemicranial), sometimes tinnitus and dimness of ^dsion.” He 
noted that such complaints often dated back to early life, and he 
felt that the [symptom picture was so characteristic as to suggest 
the presence of the underlying hj'pertension. In 1926 Kauffmann* 
expressed a similar stand in respect to the diagnostic character of 
the patient’s complaints. 

Symptoms associated with the early stages of hypertension have 
not always been clearly differentiated from those due to complicat- 
ing diseases such as arteriosclerosis with its involvement of cerebral, 
cardiac, and renal arteries. It is interesting that Clifford Allbutt"* 
maintained that the only symptoms of hypertension were those 
of its complicating diseases. However, numerous clinicians writing 
on various aspects of the problem have made frequent reference to 
sjuaptoms seen in the early stages of hypertension at a time when 
complicating disease is unlikely. Treatment has often been directed 
against these symptoms and the value of medication in lij'-per- 
tension gauged by the relief obtained. Studies by KauffmamY’ 
Schultz and Biehn,® Paullin, Bowcock and Wood,® Douthwaite,’^ 
Ohler,® Rolleston,® and Riseraan and Weiss,'® have dealt with the 
nature of the somatic complaints in the disease. 

In the present communication, evidence is offered to show that 
the symptoms generally occurring in patients with uncomplicated 
essential hypertension are those of an associated psycho neurosis; 
(1) A psychoneurosis is shown to be present in these patients; (2) 
a comparison of their symptoms Avith those of a control group of 
neuropaths without hypertension, shows agreement in character, fre- 
quency, duration, course and influence by suggestion and sedatives. 

The evidence that the symptoms seen in essential hjqjertension 
are not due to the increased intraarterial tension, 2 ier se, has been 
stated from time to time and may be summarized as folloivs : (1 ) 
An elevation in blood pressure is not infrequently found in indi- 
viduals Avho complain of no symptoms; (2) the appearance of 
Symptoms is often noted at an early age, when blood pressure is 
either normal or only slightly raised ; (3) the height of blood pressure 
and the presence of symptoms do not show the degree of correlation 
that would be expected if a causal relationship existed. For example, 
the symptoms are neither more frequent nor more marked in 
patients with high elevation than in those with lower jiressures. 

The distinction has been made between symptoms present in 
the early stages of hypertonia and those appearing later as a result 
of complicating Amscular changes. The present study is concerned 
only with symptoms present before the onset of complicating dis- 
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ease. There is evidence that 'when hypertension has been present 
for a number of years it is associated with vascular changes. ]:^ar- 
ticularlj^, in so called malignant hj^iertension, where the elevation 
is persistent^’’ high is this true. It is known that sclerotic changes 
may give rise .to certain symptoms. For example, vertigo is a 
common symptom in patients with advanced cerebral arterio- 
sclerosis, and it is not unlikely that headache and dizziness devel- 
oping late in essential hj^iertension may be due to such arterial 
changes. In the present study, however, evidence that the symp- 
toms were of this origin was not obtained. As will be indicated 
below, the sj^mptoms generally appeared in early life at a time when 
arterial changes were unlikely. 
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Chart I. — The distribution of the duration of the present illness in 60 unselcctcd 

patients nlth hypertension. 


The data for the present study were obtained as follows: (1) 
Records of 100 hypertensive, outpatients covering visits in indi- 
vidual cases over a period of from one to seventeen years; (2) indi- 
vidual studies on 53 of these same patients coming under personal 
observation. Patients with evidence of renal, cardiac or cerebral 
disease were excluded. All patients showed a systolic blood pressure 
of 160 or higher, and the records indicated that this hypertension 
had been present for a period of from one to ten years. Seventeen 
were males, 83 females. The ages varies from forty-two to seventy 
(average fifty-five) in the males; from 32 to 74 (average 52) in the 
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females. Forty-five females were in the age-group forty to fifty-five 
years. There is the possibility that these symptoms were due to 
changes incident to the menopause. Against this are the following 
findings: (1) Of the 53 patients coming under observation, 25 
gave a history of symptoms antedating the age of 35 (Chart I); 
(2) a majority of the female patients gave no objective evidence of 
a present or recent disturbance in the menstrual function; (3) the 
duration of the present illness in most of the series was far greater 
than the usual time stated for menopause changes. Thirty-nine 
of 53 patients had symptoms for a period greater than ten years 
(Chart I). 

The' Symptoms. Table below gives the symptoms occurring in 
100 cases. These represent a composite picture of complaints made 
over a period of years. They ivere usually of long duration, per- 
sisting for days, weeks, months or years, and were often severe in 
character. All complaints were not necessarily made at any one 
visit. 


The Frequency of Individuau Symptoms in 100 Patients with 


Essentiau Hy'pertension. 

Per cent Prr rent 

Symptoms. present. Symptoms. present. 

Headache 72 Epigastric fullness .... 30 

Pain 67 Anorexia .28 

“Nervousness” .... 07 Heartburn 24 

“Dizziness” 06 Nausea .... . . 21 

Fatigue and weakness , 05 Palpitation 18 

Insomnia 03 Pain over cardiac area 15 

Constipation 67 Vomiting 14 

Fatigue 55 Tremors 12 

Vasomotor symptoms . 54 Choking sensation . . .12 

Weakness 38 Cough 9 

Parasthesias 38 Bad taste in the mouth . 7 

“Gas on stomach” ... 37 Fainting 0 

Shortness of breath ... 34 Loss of weight 6 


Table and Chart I, illustrate three general characteristics of 
these symptoms: (1) They are generally multiple and widespread, 
being distributed to almost every system and bodily part; (2) 
certain symptoms, such as pain, headache, constipation, and 
fatigue, are present in great frequency; (3) the duration of the 
symptoms is unusually long. Chart I tabulates this duration in 50 
patients. It will be noted that 30 complained of symptoms o^'er a 
period greater than ten years; 25 for fifteen or more years; 11 for 
thirty or more years. The occurrence of symptoms in the early 
life of hj'pertensive patients has been noted by many observers 
since first pointed out by Mahomed. 

Only 4 patients of the series of 100 were entirely without symp- 
toms. In Schultz’s series 12.5 per cent were symptom-free. As 
the patients in the present series came to the clinic, for the most 
part, because of symptoms, no satisfactory idea of the incidence of 
symptom-free hypertension can be obtained from these data. 
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Evidence that Hypertensive Patients With Symptoms Suffer from an 
Accompansdng Psychoneurosis. There is general agreement that a 
neurosis results from functional as opposed to organic changes. 
According to most authorities, two factors are operative; (1) A 
constitutional Auilnerability; (2) emotional difficulties resulting 
from faulty adjustment of the individual to the emdronment. A 
person with otherwise adequate constitution is seen to develop a 
neurosis, when events in the environment are sufficiently unfavor- 
able. On the other hand, relatively minor circumstances may pre- 
cipitate a neurosis in one with little capacity for adjustment. 
According to Dejerine“ the essential factor is the inability to adapt 
to the demands of the environment. 



PSYCHONEIUROSIS 


• . I 
I 


Chaiit II. — The distribution of the duration of the present illness in 50 unselectcd 
patients with a psychoneurosis. 


In the present study the diagnosis of psychoneurosis was made 
when the following conditions were fulfilled: Symptoms charac- 
teristic of a psychoneurosis were present; physical examination 
revealed no organic disease which would satisfactorilj'- account for 
these symptoms; the emotional history revealed that at the time 
faulty adaptations occurred, somatic symptoms developed. In a 
previous study^- it was noted that the symptoms of a neurosis are 
often characteristic. Three general aspects . were summarized; 
their multiplicity and widespread character; the high incidence 
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of such symptoms as pain, headache and fatigue; the unusually long 
duration of the symptoms. 

The entire group of hypertensive patients Avith symptoms, per- 
sonally obserA^ed, fulfilled the criteria mentioned for the diagnosis 
of a psychoneurosis. The symptoms Avere characteristic, the physi- 
cal examinations negative, and the emotional histories revealed 
the presence of significant environmental difficulties closely related 
in time to the appearance or increase in se\mrity of symptoms. 



. Chart HI. — The frequency of individual symptoms in 50 patients with hyperten- 
sion compared iiith the frequency of symptoms in a control group of 50 patients 
'nth a psychoneurosis. 


A Comparison of the Symptoms in Hypertension With Those of a 
Control Group of Patients With Psychoneurosis. Chart III, compares 
the symptoms of 50 unselected hj^iertensiAm patients (average age 
fifty-one years) Avith those of 50 patients suffering AAUth a neurosis 
(average age forty-eight years). The latter AA^ere unselected except 
for age. It Avill be noted that the symptoms compare not only 
aosely in kind but remarkably so in their respecthm frequencies. 
I his is rather striking and suggests that identical mechanisms are 
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responsible for tbeir production. Headaclie, dizziness, fatigue and 
other symptoms occur no more frequently in hypertension than 
they do in neurasthenia. 

In Charts I and II the duration of the present illness may be 
compared. Here, likewise, there is agreement. 

In addition to a comparison of gross aspects the character of 
indiiddual symptoms may be profitably compared. For example, 
let us examine fatigue. It is noted (Chart III) that this symptom 
occurred 30 times in 50 patients with hypertension, and 30 times in 
50 control patients with a neurosis. Fatigue is not only common, 
but so unusually common as to be distinctive. 

Three characteristics of the fatigue seen in hjqiertensive patients 
are present in the fatigue of neuropaths. (1) The patient often 
complains of an extreme degree of fatigue, commonly designated 
by the word “exhaustion.” Fatigue of this kind is uncommon in 
organic disease, except in the presence of advanced disabling dis- 
ease. (2) The fatigue is, at times, experienced during complete 
physical rest, appearing often in the morning after a good night’s 
sleep. (3) It frequently disappears when the patient’s mind is 
diverted by work or play. 

The Influence of Suggestion and Sedatives. Further evidence that 
the symptoms associated with hypertension are due to an accom- 
panying psychoneurosis is offered by the known results of suggestion 
and sedatives. The influence of sedatives in hypertension, especially 
on the symptoms, needs no comment. It is general experience that 
they can be lessened with sedatives just as those of neurasthenia 
are allayed by the same means. 

The same is trae of suggestion of any kind. The suggestion inher- 
ent in any form of “treatment” enthusiastically applied has been 
responsible for the large number of substances advocated. 

Conclusion. Evidence is offered to show that the symptoms gen- 
erally occurring in patients with uncomplicated hypertension are 
those of an associated psychoneurosis: (1) A psychoneurosis is 
shown to be present in these patients. (2) A comparison of their 
symptoms with those of a control group of neuropaths without 
h^Tiertension shows agreement in character, frequency, duration, 
course, and influence by suggestion and sedatives. 


Note. — I am indebted to Dr. Soma Weiss for first suggesting and stimulating 
the present study. I yisli to tliank Dr. Joseph H. Pratt for the opportunity of 
working in his elinic and for his many helpful suggestions. 
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Clinical Interpretation op Blood Examinations. By Robert 
A. Kilduefe, A.B., A.M., M.D., E.A.S.C.P., Director, Labora- 
tories, Atlantic City Hospital. Pp. 629; 60 illustrations. Pliila- 
delpbia: Lea & Febiger, 1931. Price, $6.50. 

With the modern medical emphasis on laboratory methods, it is 
to be expected that conscientious case studies will include many 
laborator 3 '' reports. But are the requests wiselj'- made by the clini- 
cian and the results wiselj'’ evaluated by clinician and pathologists? 
It is still too true that many clinicians knmv so little about labora- 
tory potentialities and limitations that they either take little stock 
in it and use it correspondingly or have a blind faith in its omnipo- 
tence and in the sanctity of the printed figure. Only the select few 
know how to utilize it within its proper limitations for rhaximum 
results. Such phases of the laboratory problem have received 
especial attention by the author, which gives freshness and added 
value to the treatment of a subject about which much has been 
published in recent years. He has not hesitated to include consider- 
ation of some basic principles and various methods of potential 
but not definitelj’- proA^en value. 

All phases of the clinical laboratory study of the blood are ade- 
quately covered— its physical and chemical properties of clinical 
value; its cytology; the form and function of erythrocytes, leuko- 
cytes and platelets in health and disease; the symptomatic blood 
picture in various diseases; its bacteriology; parasitology and serol- 
ogy; and a long chapter on complement fixation. 

Not only should ei'^ery self respecting hospital laboratory have 
this book on its shelves but also every clinician ivho aspires to make 
the best use of the laboratory that he “uses.” 

E. K 


Calcium Metabolism and Calcium Therapy. By Abraham 
Cantarow, M.D., Assistant Demonstrator of Medicine, Jefferson 
Medical College, Philadelphia, with a foreword by Hobart 
Amory Hare, B. Sc., M.D., LL.D., Professor of Therapeutics, 
Materia Medica and Diagnosis, Jefferson Medical College, 
Philadelphia. Pp. 215. Philadelphia; Lea & Febiger, 1931. 

A iMONOGRAPH reviewing the subject of normal and abnormal 
calcium metabolism, our knowdedge of which has been greatly 
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advanced by the recent discovery of agents capable of exerting 
definite effects upon it. Calcium therapy is discussed in detail. 
In a few conditions this therapy is based on well established physio- 
logical principles and yields brilliant results. In many other con- 
ditions in which calcium is employed the evidence of its eft'ective- 
ness is far from convincing. I. S. 


The Doctor in Court. By Edavard Huntington Williams, 

M.D. Pp. 289. Baltimore: The Williams & Wilkins Company, 

1929. 

The purpose of this book is to advise physic ans concerning their 
conduct and behavior when called as expert Avitnesses. The author 
explains that a phj'^sieian called to give medical testimony is ahvays 
an expert— a witness as to opinion, not as to fact. The book is 
interesting and entertaining, but is Avritten in the tAventieth century 
joinnalesque style. The author himself says that his doses are 
sugar coated and explains that “The ordinary legally prepa ed book 
on forensic, or medico-legal subjects, s certainly an uncoated dose. 
In delving into such Avorks the physician seldom receives much 
witness-stand help.” The evil of this style of Avriting is illustrated 
by the fact that on one page the author states that “sane and 
innocent people frequently get locked up” and on a later page says 
“to be perfectly fair to our legal methods, there is very little chance 
that any really sane man will be placed behind bars permanently.” 
The book is Avorth reading and easy to read, but a more serious style, 
and more accuracy in statement would have made it of much 
greater value. C. B. 


Hieronalaius Fracastorius, History of IMedicine Series No. II 
OF THE New York Academy of Medicine. Translation and 
Notes by Wilmer Cave Wright, Pii.D., Professor of Greek in 
Bryn MaAvr College. Pp. 356. Ncav York: G. P. Putnam's 
Sons, 1930. 

This book not only coincides Avith the four hundredth anniversary 
of the publication of Fracastorius’ poem “SATihilis”— his earliest 
medical work— but inaugurates the neAV History of IMedicine Series 
being issued under the auspices of the Library of the Ncav York 
Academy of Medicine. Number 1 of the series, a bibliography of 
incunabula by A. C. Klebs, is announced to appear shortly. The 
statement “Copyright, 1930 by HaA'-en Emerson” indicates that 
our profession noAV owes another debt of gratitude to that jfiiilan- 
thropic physician. 
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Though Fracastorius' work on Contagious Diseases— published 
sixteen years after his more famous poem— is vastly more important 
in the history of medicine than his better known poem, it is here 
translated into English for the first time. The Latin text, given on 
the even numbered pages has been revised by Dr. Wright from four 
of the earliest editions extant; and bj' an ingenious spacing of tj'pe 
the two texts are made to occupy a closely equivalent space, thus 
both preserving a more comely appearance and making it easier 
to find the corresponding word or clause in the other language. We 
are not competent to form an opinion on the correctness of the text 
of or the translation; but can express a lively gratitude for the gift 
of an English version of this work, and for the clear and easy, 
though somewhat staccato, style. Let us hope that Fracastorius’ 
other medical treatise “De Causis Criticorum Dierum,” which the 
Editor speaks of as Fracastorius’ most direct attack on Galen’s 
views, will also soon have similar fortunate treatment. 

In a 54 page Introduction, the Editor gives a good backgound for 
his translation— both in a picture of the times and of the author’s 
life and in an illuminating analysis of the poem-. Syphilis. Among 
the various explanations of the name Syphilis, Dr. Wright favors 
and adds further evidence for that of Boll, namely that the Author 
echoed Ovid’s tale of Sipylus, son of Niobe. Thus one of the most 
eminent medical writers of the Renaissanee coasts to immortality on 
a barbarism; while this scientific treatise, which Garrison considers 
“the first scientific statement of the true nature of contagion,” 
lies buried' in the wayside drifts! If this book succeeds in making 
his worth known to more than the cognoscenti, it will doubtless 
richly repay its editor and insjjirer. E. K. 


The Guidance of Mental Growth in Infant and Child. By 
Arnold Gesell, Ph.D., M.D., Sc.D., Professor of Child Hygiene, 
Yale University. Pp. 322; illustrated. New York: The Macmil- 
lan Company, 1930. Price, $2.25. 

To those aware of the importance of mental hygiene to the present 
and future generations, a book from the well-known Yale Psycho- 
Clinic is bound to be arresting and especially when it bears the 
absorbing title of the one now under review. Disappointment, 
vague and hard to analyze, accumulates as one progresses through 
the book. Perhaps it is because too much is expected in a field 
where science is still groping, perhaps because so many of the chap- 
ters have already appeared independently elsewhere that they do 
not readily fall into a smoothly progressing unity. Nevertheless 
much of interest and value is to be found within these covers. While 
the old concepts of child guidance chapter are lavishly delineated. 
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the eager practitioners in mental hygiene will doubtless hasten 
through to the more important problems and methods of child 
guidance, and even perhaps regret that more space had been given 
to the latter parts, even if at the expense of the historical section. 

E. K 


Histology for Medical Students. By H. Hartridge, M.A., 
M.D., Sc.D., M.R.C.P., F.R.S., Professor of Physiology, and 
P. Haynes, M.A., Demonstrator of Histology, University of 
London, at St. Bartholomew’s Medical College. Pp. 369; 512 
illustrations, New York: Oxford University Press, 1930. 

The interesting feature of this new histology is the extensive use 
of color illustrations. These are arranged, for the most part, six or 
eight to the page, and simulate the routine hematox;sdin and eosin 
staining. Although the drawings are small, they are often very 
successful in depicting the characteristic appearance of the stained 
tissue. W. A. 


Chronic Nasal Sinusitis. By Patrick Watson-Williajis, 

Hon. Consulting Surgeon in Diseases of the Ear, Nose and Throat, 

Bristol Ro3'’al Infirmary. Pp. 221; 150 illustrations. New York: 

William Wood & Co., 1930. Price, $5.00. 

This short monograph was undertaken primarily to expound the 
author’s exploral-suction technique in the diagnosis of nasal sinusitis 
and intranasal operative methods in its treatment but also provides 
a brief account of the systemic toxemias and secondary infections 
of chronic nasal sinusitis. It does not replace the usual textbooks 
but supplements them by reviewing this phase of the specialty 
and permitting a general and systematic survey of the sequehe of 
chronic nasal sinusitis. The problem of nasal sinusitis in children 
and of familial infection is well emphasized. It is to be regretted 
that chronic pulmonary sepsis is dismissed with a brief discussion 
which does not expound the features of bronchiectasis. Orbito- 
ocular affections are treated in more detail. The discussion of the 
technique of endo-rhinoscopy is excellent and this alone will make 
the volume of value to student and practitioner alike. Transillumi- 
nation and skiagrams are considered as diagnostic aids but inade- 
quately. The descriptions of pernasal operations offer nothing 
new. The illustrations, particularly those of nasopharyngoscopic 
views, are excellent and will be found of great value. The author 
attains brevity at the ex]Dense of thoroughness and leaves one hoping 
that a later edition will provide the detail which would render the 
volume unique in its field. H. S. 
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Caiv’Cer. By Willy Meter, M.D., Emeritus Professor of Surgery, 

New York Postgraduate Medical School. Pp. 427; illustrated. 

New York: Paul B. Hoeber, Inc., 1931. Price, S7.50. 

“The book consists of 38 chapters, of which the first 29, on the 
origin, the development and the self-perpetuation of cancer have 
already been published— (in various journals)— under the heading 
“Some Notes on Cancer,” as individual articles. These first 29 
chapters are, however, by no means mere reprints of published 
articles. All haAm been revised and expanded to take account of 
recent work, their sequence has been rearranged, and some have 
been split up and in part rewritten, so that, as a matter of fact 
Part I as here represented is in reality a second edition. Together 
with Part II, on the therapy of cancer, which is a hitherto unpub- 
lished addition, it forms the first appearance in book form of “Some 
Notes on Cancer.” 

In the somewhat brilliant Preface from which the foregoing excerpt 
is taken, the author continues “Personally the author rather rubs 
his eyes when he looks at the book. ...” 

He is probably not the only one to “rub his eyes when he looks 
at the book,” for in the “S.’^oiopsis of the Contents” in page xxiii of 
the Introduction, the author explains the subject somewhat as 
follows : 

“The great factor in the etiology of carcinoma is hjqieralkalinity 
of the blood, which in itself may be harmless, but which in coopera- 
tion with chronic irritation in one with an inherited predisposition, 
by inducing weakness of the sympathetic nervous system results 
in disturbance of the physiologic equilibrium of the effects of the 
hormones of the pancreas and parathyroids, and disturbance of the 
acid-base reaction in which potassium becomes preponderant over 
calcium. On the basis of this hjqDeralkalinity, chronic irritation 
sets in motion the proliferative process of epithelial cells that con- 
stitutes cancer (or malignancy).” 

“The confirmed observation that malignancj'’ can develop only 
in the presence of alkalosis Avould seem to make acidosis appear as 
the obvious remedy. 

“A71 induced clinical acidosis to pH values below of what is iiorinal 
for the patient in question will probably, as a rule clea^ise his 7vholc 
system permanently of everything pertaining to cancer, viz., suscepti- 
bility, tumor, disseminated cancer cells and metastases. It then 
defiiiitely precludes recurrence.” 

Having preceded this far, the reader Avill no doubt recall the 
quotation from Faust that is given in the preface: “I am so 
bewildered by all this learning, as if in my head mill-wheels were 
turning,” and begin to wonder whether to proceed or stop. If he 
does the former, he finds the remainder of the book to be made up 
of a somewhat wordy, though not unentertaining, series of argu- 
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ments in support of the general thesis given above, interwoven with 
a great collection of such excerpts from the literature as favor it, 
with complete neglect of everything to the contrary. 

To those who happily emerge convinced that the author is correct 
in his deductions, the immediate application of the system is urged; 
for what more can be desired than the “permanent cleansing of the 
whole system of everything pertaining to cancer — susceptibility, 
tumor, disseminated cancer cells, metastasis and recurrence?” 

J. McF. 
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NEW BOOKS. 

Guy’s Hospital Reports, Vol. 81 (Vol. 2, Fourth Series) No. 1, January, 1931. 
Edited by Authue F. Hurst, M.D., Assisted by various contributors. 
Pp. 126. London; The Lancet, Ltd., 1931. Price, 12/6 net. 

Sixty Centuries of Health and Physick. By S. G. Blaxland Stubbs and 
E. W. Bligh. With an Introduction by Sir Humphry Rolleston, 
Bart, G.C.V.O., K.C.B., M.D., Hon. D.C.L., LL.D., D.Sc., Regius 
Professor of Physic in the University of Cambridge. Pp. 253; 101 illus- 
trations, 1 colored. London; Sampson Low Marston & Co., Ltd., 1931, 
American Publisher; Paul B. Hoeber, Inc., New York. Price, 15s. 
Primary Syphilis in the Female. By Thomas Anwyl Davies, M.D., 
Lond., Director of the Whitechapel (L.C.C.) Clinic. Pp. 111. New 
York; Oxford University Press, 1931. Price, $4,00. 

The Physician of the Dance of Death. By Aldred Scott Wahthin, Pn.p., 
M.D., LL.D., Professor of Pathology and Director of the Pathological 
Laboratories in the University of Slichigan, Ann Arbor. Pp. 142; 92 
illustrations. New York; Paul B. Hoeber, Inc., 1931. Price, $7.50. 
Crippled Children. Their Treatment and Orthopedic Nursing. By Earl D. 
McBribe, B.S., M.D., F.A.C.S,, Instructor in Orthopedic Surger 3 '-, 
University of OMahoma, School of Medicine. Pp. 280; 159 illustrations. 
St. Louis; The C. V. Mosby Company, 1931. Price, $3.50. 

Discovering Ourselves. By Edward A. Strecker, A.M., M.D. and ILen- 
neth E. Appel, Ph.D., M.D. Pp. 306; 28 illustrations. New York; 
The Macmillan Company, 1931. Price, $3.00. 

Concerning the Origin of First Blood Corpuscle, First Blood Plasma, First 
Blood Space, First Bloodvessel. Origin of Cancer. By Frank A. Stahl, 
M.D. Pp. 157; 95 illustrations. Chicago; By author, 1931. 

The Letters of Dr. Betterman. Bj"- Charles Elton Blanchard. Pp. 157. 

Youngstown, Ohio; Medical Success Press, 1931. Price, $1.00. 

Studien uber die Entstehung und den Verlauf der Lungenkrankheiten. Bj' 
Dr. N. Ph. Tendeloo, o.o. Professor der Allgemeinen Pathologic und der 
Pathologischen Anatomic, Direktor des Pathologischen Instituts der 
Reichsuniversitat Leiden. Pp. 219; G illustrations. Miinchen; .1. F. 
Bergmann, 1931. Price, R. M. 26. 

The Physical Basis of Personality. By Charles R. Stockard, Professor 
of Anatomy and Director of the Anatomical Laboratories and the Experi- 
mental Morphologj’^ Farm in the Cornell University Medical College. 
Pp. 320; 73 illustrations. New York; W. W. Norton & Co., 1931. 
Price, $3.50. 
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QmnlUalive Clinical Chemisiry, Vol. 1 , Interprelalions. By John P. Petehs, 
M.A., Professor of Internal Medicine, Yale Univereity Scliool of 
Medicine, and Donald D. Slticb, Ph.D., Sc.D., Member of The 
Rockefeller Institute for Medical Research. Pp. 1264; 124 illustrations. 
Baltimore: The Williams & Wilkins Company, 1931. Price, S12.00. 

Some Aspects of The Cancer Problem. Edited by W. Bl^uh Bell, B.S., 
M.D., Bond., F.R.C.S., Eng., Hon. F.A.C.S., Fellow of Bung’s College, 
London; Director of the Liverpool Medical Research Organization. Pp. 
543; 273 illustrations. New York: William Wood & Co., 1930. Price, 
S20.00. 

Proteus, Band 1. Verhandhmgsbcrichte der liheinischen Gcsellschajt fiir 
Geschichte der NaturwissenscJiaft, Mcdizm rtnd Tcchnik, mil Festgabc fiir 
Wilhelm Haberling. By Paul Diergart. Pp. 281. Bonn: Boniier 
Druck und Verlagsanstalt, L, Neuendorff, 1931. 

Acta Societalis Medicorum Fenniccc “Diiodecim,” Ser. B., Vol. IS, No. 2. 
Pp. 205. Helsinki, 1931. 

Most of this volume is taken up by .an extended study of the normal blood 
s^igar curve. 

Oxford Monographs on Diagnosis a^id Treatment. Edited by Henry A. 
Christian, AI.D., Sc.D., LL.D. Volume X. The Diagnosis and Treat- 
ment of Pneunw7iia. By Campbell P. Howard, B.A., M.D., C.M., 
F.R.C.P. and S. (Can.), Professor of Medicine, McGill University, and 
Phjfsician to the Montreal General Hospital. Pp. 263. New York: 
Oxford University Press, 1931. 

Coal-miners’ Nystagmus. By G. F. HaycR/Vit, M.R.C.S., L.R.C.P., 
D.O.M. and S. Pp. 15. New York: Oxford University Press, 1931. 
Price, 30(1. 

Health at The Gateway. By. E. W. Hope, O.B.E., M.D., D.Sc., Professor 
of Public Health, University of Liverpool, formerly Medical OlBcer of 
Health, City and Port of Liverpool. Pp. 213; illustrated. London: 
Cambridge University Press, 1931. 

Stirgery: A Hundred Years Ago. Extracts from the Diarj'- of Dr. C. B. 
Tilanus, Afterward Professor of Surger 3 r at the University of Amsterdam. 
Edited by Professor H. T. Deblslvn, Professor of Pathology at the 
University of Groningen, Holland. Translated from the Dutch b.y 
Joseph Bles. Pp. 156; illustrated. London: Geoffrey Bles, 1925. 
Price, 6s. 

The Diet Book. By Marguerite Requa Rea, with a Foreword by Sir 
James Purves-Stbwabt, K.C.M.G., C.B., M.D. (Ed.); F.R..C.P. 
(London), Phj’^sician to Westminster Hospital. Pp. 197. New York: 
Oxford University Press, 1931. Price, 82.75. 

A tjseful combin.ation of dietarj' lists suitable for m.any diseases with rocii)os 
such as found in the usual cook-books. 

The Diagnosis and Treatment of Brain Tumors. Bj’’ Ernest Sachs, A.B., 
hl.D., Professor of Clinical Neurological Surgery, Washington Univer- 
sity School of Medicine, St. Louis. Pp. 396; 224 illustrations 10 in 
colors. St. Louis: The C. Y. Mosbj’’ Compan}'-, 1931. Price, 810.00. 
Easiei- Motherhood. By Constance L. Todd. Pp. 199. New York: 
The John Dai" Companj", 1931 . 

Transactions of the American Otological Society, Inc., Sixty-third Annual 
Meeting, SwampscoU, Mass., May 20 and 21, 1930, Vol. XX.^ Pp. 299; 
illustrated. New Bedford, Alass.: The Society Rei’nolds Printing. 

Lehrbuch der Allgemeinen Physiologic. B}" Ernst Gellhorn. Pp. 741; 
126 illustrations. Leipzig: Georg Thieme, 1931. Price, M. 49.50. 
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NEW EDITIONS. 

A Handbook for Senior Nurses and Midioives. By J. K. Watson, M.D. 
(Edin.), Capt., R.A.M.C., Late House-Surgeon, Essex and Colchester 
Hospital. Pp. 676; 225 illustrations. Second edition. New York: 
Oxford University Press, 1931. Price, S4.00. 

Recent Advances in Cardiology. By C. F. Terence East, M.A., M.D. 
(OxON.), F.Il.C.P. (Bond.), Junior Physician, King’s College Hospital, 
and C. Curtis Bain, M.C., M.B. (Oxon.), M.R.C.P. (Bond)., Physi- 
cian, Harrogate Infinnary. Pp. 353; 72 illustrations. Second edition. 
Philadelphia; P. Blakiston’s Son & Co., Inc., 1931. Price, $3.50. 

We have but one criticism to make of these volumes of “Recent Advances” 
by British authors and that is the misleading quality of the title. Fortunately 
it is not interpreted strictly and instead of a disjointed description of recent 
advances only, we have the chinlcs filled in to make a useful modern presentation 
of the subject. Perhaps for the same reason the numerous pre-armistice references 
are desirable without implying chauvinism. There is a regrettable overemphasis 
of British authorities. E. K. 

The Principles and Practice of Perimetry. By Luther C. Peter, A.M., 
M.D., Sc.D., F.A.C.S., Professor of Ophthalmology in the Graduate 
School of the University of Pennsjdvania. Pp. 315; 199 illustrations. 
Third edition. Philadelphia: Lea & Febiger, 1931. Price, $4.50. 

The third edition of this popular textbook contains the author’s suggestions 
for recording fields by the anatomic method. The material has been brought up 
to date in nearly every phase of the subject. F. A. 

Practical Dietetics in Health gnd Disease. By Sanford Blum, A.B., M.S., 
M.D., Head of Department of Pediatrics and Director of the Research 
Laboratory, San Francisco Polyclinic and Post-graduate School. Pp. 
380. Fourth revised and enlarged edition. Philadelphia; F. A. Davis 
Company, 1931. Price, $4.00. 

Hemorrhoids, The Injection Treatment and Pruritus Ani. By Lawrence 
Goldbacher, M.D., Philadelphia. Pp. 207; 31 illustrations. Second 
revised edition. Philadelphia; F. A. Davis Companj’-, 1931. Price, 
S3. 50. 

This second edition of Goldbacher’s monograph on hemorrhoids and their 
treatment by injection differs very little from the first. The anatomy, classifica- 
cation, symptoms of hemorrhoids are discussed and the author’s method of the 
treatment of internal hemorrhoids by the injection of a 5 per cent oily solution 
of phenol is fully described with illustrative cases. Pruritus ani is also treated by 
subcutaneous injections of phenolized oil. L. F, 

Der Elekirische Unfall. By Dr. Stefan Jellinek, A. 0. Professor der 
Elektropathologie an der Universitat Honorardozent an der Technischen 
Hochschule in Wien. Pp. 168; 50 illustrations. Third edition. Leip- 
zig and Wien; Franz Deuticke, 1931. Price, 8 M. (12s.); 10 M. (15s.) 
bound. 

Surgery. Its Principles and Practice. By Astlbt Paston Cooper Ash- 
hurst, A.B., M.D., F.A.C.S., Professor of Clinical Surgery in the Uni- 
versity of Pennsylvania. Pp. 1189; 1063 illustrations. Fourth edition 
thoroughly revised. Philadelphia; Lea & Febiger, 1931. Price, $10.00. 

The Vitamins. Monograph Series No. 6. By H. C. Sheraian, Mitchill, 
Professor of Chemistry, Columbia University, and S. L. Smith, Senior 
Chemist, Office of Experiment Stations, United States Department of 
Agriculture. Pp. 525. New York; The Chemical Catalog Company, 
Inc., 1931. Price, $6.00. 
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The Production of Acute Nephritis by Means of a Pneumococcal 
Autolysate. — Blackman, Brou'n and Rake {Bull. Johns Hojilcim 
Hasp., 1931, 48, 74) write that the problem of the production of neph- 
ritis in animals by means of a bacterial infection or bacterial products 
has occupied for some years the attention of many investigators, with 
results that have for the most part yielded little of definite information. 
In their present paper they report upon the changes comparable to 
acute and subacute nephritis of man produced in rabbits witli an auto- 
lysate from pneumococci. Their human autopsy records show tliat in 
about 40 to 50 per .cent of those dying from pneumococcal infection 
the lesions found in the kidneys often parallel those produced in rabbits. 
The streptococcus has been the organism that has been used by most 
investigators, but Duval and Hibbard have produced the changes of 
acute nephritis through the use of a sti-eptococcal lysate prepared 
in vivo in the peritoneum of immunized animals. No work has been 
done, however, with the pneumococcus to attempt to incriminate it 
in the production of nephritis. The method emploj'ed by otliers to 
produce the autolysate is that described by Parker. After the com- 
pletion of the technique, the sterility was proven by culture. In order 
to find out if the toxin of the autolysate might not come from the 
action of the disintegrated bacteria upon the broth contents rather 
than being an actual endotoxin, experiments wei-e carried out in which 
the pneumococcus was allowed to autolyze in normal saline. This 
autolysate produced a skin reaction in guinea pigs and kidne.v lesions 
resembling in every way those obtained after injection of the broth 
autolysate. In the main experiments' 44 rabbits were used, the auto- 
lysate being injected intravenously in variable doses ranging from 
0.3 to 2.4 cc. with from 1 to 9 injections. Forty-one of their rabbits 
showed definite pathologic changes in their kidneys with involvement 
of the glomeruli or the tubules or both. Grossly, in the majority of 
cases the kidneys were swollen, edematous and of a pale yellow color, 
frequently with petechial hemorrhages on the surface. The lesion.s 
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microscopically affected generally the glomerular capillaries as shown 
by the presence of hyaline and fibrin thrombi, blood and fibrin in the 
tubules and necrosis of the epithelial glomeruli and tubules. In a certain 
number of instances there was quite marked edema and ascites. The 
bodies of the autopsied animals showed no' alteration aside from the 
edema except in the voluntary and heart muscle. Tvmnty-four control 
animals were used and were given a veal peptone broth without changes 
being produced in the kidney. The work of these investigators was 
fm-ther enlarged by injecting a small series of rabbits with pneumococci 
intradermally. Somewhat over one-third of the animals injected 
showed the changes of subacute o^ acute nephritis. The clinician as 
a rule does not usually consider pneumonia likely to be complicated 
by nephritis, but these investigators have shown definitely that nephritis 
can be produced by the toxin of the pneumococcus. 
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Undifferentiated Round-cell Sarcomas. — Phemister (Ann. Surg., 
1931, 93, 125) claims that the usual teaching in connection with malig- 
nant tumors is that the less differentiated the cell, the more malignant 
the tumor, the earlier it gives rise to metastases and the worse the prog- 
nosis. "Wlule this may be true for tumors in general, all four assumptions 
(classification of Broders) merit criticism for particular types of tumors. 
Sarcoma presents exceptions to the rule oftener than carcinoma and 
there is perhaps no better example than is offered by the undifferen- 
tiated round-cell sarcoma met with most frequently in connection with 
the bone and connective tissues of the soft parts of the extremities. 
Cures lasting from four and two-thirds to ten and three-fourths years, 
have been obtained in 5 cases of undifferentiated round-cell sarcomas, 
2 of which began in bone and 3 in the connective tissues about bone. 
Biopsy performed in 4 cases, a pathologic fracture in 1 and a prei’ious 
incomplete operation in 1, did not lead to metastases. Tliis experience 
favors the view that biopsy is not a dangerous procedure. One tumor 
Was treated by irradiation only, 1 by amputation and 3 by both irradia- 
tion and local excision. Several years Avere required in one case for 
sequestration of the bone killed bj'^ radium used in the treatment due 
to the fact that the adjacent tissues Avhich produced the absorption 
were radium burnt. 


Vaccination Against Peritonitis in Surgery of the Colon. — Rankin 
and Bargen (Arch. Surg., 1931, 22, 98) say that these studies empha- 
size the A'alue of pre-operatii'e protection against peritonitis in proced- 
ures in which resection of parts of the large intestine are. involved. 
That the intraperitoneal vaccination is one of the major parts of the 
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days of treatment the severity of the anemia increased. Aside from 
the effect of the extract on the blood, there was also a marked improve- 
ment of the appetite and a gain in Aveight. A number of the patients 
showed improvement of the symptoms and signs of combined system 
disease. A group of patients with secondary anemia also benefited 
from this treatment. The rise of the hemoglobin content in cases Avith 
secondary anemia occurred more slowly than in those Avith primary 
anemia. Experiments on animals as well as observations on patients 
indicate that the extract contains an active principle Avhich influences 
the carbohydrate metabolism and reduces the glycogen content of the 
liver. The blood sugar is not reduced. UntoAvard reactions folloAA’ing 
the administration of the extract ai-e not mentioned. The obserAmtions 
presented, if confirmed, are of considerable practical and theoretical 
significance. 


The Beneficial Effects of Certain Placental Extracts,— The alcoholic 
extracts of the human placenta can be separated into three fractions, 
each possessing distinctive physiologic properties. Campbell and 
CoLLip (Brit. Med. J., 1930, p. 1081) noAv report the possible therapeutic 
A'alue of the 85 per cent alcohol-soluble fraction, also called “emmenin.” 
A feAv clinical observations on the so-called “anterior pituitary -like 
fraction of the placental extract,” Avhich is precipitated by 85 per cent 
alcohol, are also described. One hundred and twenty-three cases of 
deranged ovarian function Avere treated for three to nine months. All 
the patients studied were apparently normal and pelvic examination 
revealed no gross or obviously pathologic conditions of the uterus or 
its adnexa. The authors refrain from draAving final conclusions as to 
the possible therapeutic value of the e.xtract. The effect of emmenin 
was particularly encouraging in the group AAuth dysmenorrhea. It is 
suggestive that it corrected certain types of amenorrhea of recent origin. 
It definitely lengthened cycles in polymenorrhea. It frequently relieved 
nienopausal symptoms of recent origin, but did not relieve symptoms 
m castrates. Emmenin did not alter normal menstrual cycles. The 
equivalent of 75 gm. of placenta in dhdded doses giA'^en daily in AA'ater 
and orange juice before meals Avas used in a majority of cases. Some 
of the individuals did not tolerate the extract Avell, dcA'eloping nausea 
and vertigo. The dose for such indiAuduals A\'as reduced. Impregna- 
tion and gestation Avere uninfluenced. Four patients became pregnant 
Avhile receiA’ing emmenin for oA'^arian dysfunction. Some patients 
volunteered the information that thirty-six to forty-eight hours after 
the onset of therapy they experienced a sensation of A\’ell-being and 
mental alertness. No effect on the libido Avas reported. The dosage 
used in dysmenorrhea Avas usually the equiA^alent of 25 gm. of placenta 
J^ministered dailj^ beginning A\'ith the cessation of the menstrual period, 
tiuring the Aveek preceding menstruation the dose Avas raised to 75 gm. 
(la^lJ^ This dose was continued until the onset of the floAv. In 5 cases 
With metrorrhagia, the “anterior pituitary-like substance of placenta,” 
in amounts equivalent to ten rat units per cubic centimeter, A\*as admin- 
istered subcutaneously. The therapeutic results Avere encouraging. 
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The Periodical Recurrent Incidence of Respiratory Infections in 
Early Childhood. — McLean {Arch. Pcdiat., 1931, 48, 145) states tliat 
various investigators have shown that climatic conditions, geographic 
location and personal hygiene of individuals apparently have little 
effect on their susceptibility to repeated attacks of respiratory infec- 
tions. This investigation showed that recurrent respiratory infections 
are common in children of all ages and occur in about the same per- 
centage of cases eacli year. Weather conditions, removal of tonsils 
and adenoids and contact with other individuals with the disease did 
not seem to influence the number of recurrent respirator.y infections. 
In an analysis of the records of 582 children observed, between Septem- 
ber 1, 1925, and June 1, 1930, it was found that 78 per cent of the 
children had one or more recurrent respiratory infections each year of 
observation. In the 22 per cent of the cases in which the records show 
no recurrent infections the majority were either transient patients or 
cases seen only during the acute illness of the primary infection. The 
average number of recurrent respiratory infections per patient, accord- 
ing to length of observation and age grouping, showed a marked con- 
sistency. Thirty-four patients observed 1739 months, over a period 
of from 4 to 5 years, had 232 recurrent respiratory infections. The 
average number of months per recurrent infection in patients of all 
ages was 7.4 months; the children younger than 1 year, when seen witli 
the primary infection, averaging 7.5, those between 1 and 2 years, 7, 
and those over 2 years, 7.6 months. The season in the j'ear in which 
patients were seen with the primary respiratory infection apparently 
had little or no influence of the number of recurrent respiratory infec- 
tions. The author feels that the consistency in the periodical recurrent 
incidence in respiratory infections is more than suggestive of a periodical 
recurrent disease. 


Tetany, Generalized Edema and Cerebral Compression in the New- 
born.— Shannon (Arch. Pcdiat, 1931, 48, 153) saj's that tetany is to 
be tliought of as a s^miptom complex and not as a disease, due to a 
deficienc^^ more ciualitative than quantitative in the calcium content 
of the blood and tissues. It manifests itself primarily by a condition 
of increased irritability of nervous tissues, the symptoms varying 
according to the various nervous tissues most involved. Most charac- 
teristic are the motor sj'mptoms b 3 >- 'which it has been usually recognized. 
It has been recognized generally as occurring at all ages except during 
the neonatal period. For some reason this age period has been assumed 
to be exempt. It is contended that tetany is in reality of frequent 
occurrence in the newborn infant. This contention is supported by a 
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series of 9 cases prescnitcd, in S of which the usual inanifestations of 
this symptom complex yielded rapidly to specific calcium therapy. In 
the one cxce])tion death occurred liefore therapy could have been 
expected to have any effect. Therapy consisted of calcium feeding, 
the administration of parathyroid extract and the use of viosterol. As 
additional evidence of the existence of calcium deficiency in these cases 
there is cited a generalized and definite edema which occurred in 8 of 
the 9 cases. In the ninth case, while no clinical edema occurred, a 
marked gain in weight was observed concomitant with the onset of 
symptoms. In all but 1, which was the fatal case, the symptoms of 
edema disappeared promptly under specific calcium therapy just 
as the nervous symptoms disappeared. In 7 of the 9 cases definite 
symptoms of cerebral compression accompanied the nervous symptoms 
and the edema. In all except the 1 fatal case the symptoms of cerebral 
compression disappeared promptly, along with those of nervous irri- 
tability and generalized edema under specific calcium therapJ^ In the 
fatal case death occurred within 1 hour of the administration of para- 
thyroid extract, a period too short for a result to have been expected, 
and it occurred in a cyanotic spell which resulted, as shown by the 
postmortem, from cerebral compression due to a tremendous edema of 
the brain. It is, therefore, further contended that, standing in a 
causal relationship with tlie tetany, which is of frequent occurrence in 
the newborn, there exist two groups of symptoms dependent also upon 
the deficiency in calcium, general subcutaneous edema, edema of the 
brain and the tliree groups form a triad dependent primarily upon a 
quantitative or qualitative deficiency in the calcium metabolism of the 
newborn. It is observed that all three groups of symptoms respond 
readily to specific therapy directed at correcting a deficiency in the 
calcium of the blood and tissues. The possible r61e of salts other than 
calcium, such as magnesium, sodium and potassium, is recognized but 
believed to be minor to that of calcium because of the profound effects 
of the latter salt upon the triad of symptoms. 

Purpura Hemorrhagica (Thrombocytopenia). — DeSanctis and Allen 
{Am. J. Dig. Child., 1931, 41, 552) report 3 cases of thrombocytopenia. 
The chief complaint and outstanding symptom in the 3 cases was a 
persistent and uncontrollable nosebleed. The observations on the 
blood were t 3 'pical. There was a marked ‘thrombocytopenia, that is, 
a reduction in the blood platelets, normal coagulation time, normal 
bleeding time and a nonretractile clot. Splenectomy was performed in 
3 cases. The pathologic diagnosis from examination of the removed 
spleens was a fibrosis of that organ. In 2 of the 3 cases there was no 
recurrence of the bleeding after the operation. In 1 case there were 
several recurrences of epistaxis and petechise after the operation, 
although they were easilj'^ controlled. The rapid destruction of the 
platelets is due to factors activating the reticuloendotlielial sj'stem to 
unusual thrombocj'tolytic action. The recurrence of bleeding in splen- 
ectomized persons seemed to indicate that, although a large portion 
of the reticuloendothelial sj^stem had been removed bj^ the operation, 
the remainder has probablj'^ been activated to renewed activity of 
platelet destruction bj'^ the activating factor, whatever that is. 
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Pyoderma (Ecthyma) Gangrenosum.— Brunsting, Goeckekmann 
and O’Leary {Arch. Dermai. and Syph., 1930, 22, 655) discuss, on the 
basis of 5 cases, an unusual, extensive type of ulceration of the skin, 
in which the subjects were debilitated by reason of some infectious 
process elsewhere in tlie body. One had a chronic empyema and the 
other 4 were victims of clironic ulcerative colitis of years’ standing. 
A strildng parallel relationship was demonstrated between the activity 
of tlie cutaneous lesions and the major infectious focus, tlie intestines. 
The resemblance of the process to Amcebiasis cutis and hemolytic 
streptococcus gangrene of the skin is discussed, ^^^lile no amcebre 
were found, hemolytic streptococci and staphylococci appeared with 
consistent regularity in the secretion of the ulcer and in the deeper 
tissues of specimens removed for biopsy. Intradermal inoculation of 
rabbits with a combination of the foregoing organisms produced an 
ulcerative area similar to tlie undermining lesions seen in tlie patients. 
The authors believe that the cutaneous picture is simply one part of 
a generalized infectious syndrome. Healing of the cutaneous lesions 
is dependent on the successful treatment of the systemic disease. 


Explanation of the Mechanism of the Wassermann and Precipita- 
tion Tests for Syphilis.— Eagle {BvU. Johns Hopldns Hasp., 1930, 47, 
292) believes that flocculation tests for syphilis and bacterial agglutina- 
tion by an antiserum as well as the Bordet-Gengou phenomenon of the 
Wassermann test are due to identical underlying basic mechanisms. 
Reagin and altered globulin in syphilitic serum combine with the col- 
loidal particles of beef-heart lipoid (“antigen”). The surface film of 
protein thus formed sensitizes the particles to flocculation by electro- 
lyte and also adsorbs complement. Antibody globulin affects bacteria, 
red cells or foreign protein in exactly the same manner. The author 
believes, therefore, that the serum change characteristic of syphilis 
may well represent an antibody response to products of infection. In 
another publication (.7. Expcr. Med., 1930, 52, 747) tlie autlior e.xplains 
the mechanism of the action of cholesterin as a fortifying agent in the 
Wassermann and flocculation tests. He finds that when a cholcster- 
inized antigen is dropped into an excess of water, the rapid flocculation 
of cholesterin crystals is prevented by the fact that as tiny particles 
or aggregates form Ihey adsorb a protective surface of the antigen 
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which is really a hydrophilic lecithin. This pre^•ents further aggrega- 
tion, and gives the suspension stable properties. Appai’ently choles- 
terin, when added to antigen for fortifying purposes, markedly coarsens 
the eharacter of the lecithin suspension, thus creating larger nuclei 
upon which the subsequently added antigen is adsorbed. The author 
has also apparentl\' shown that the larger the antigen particle, the 
greater is its avidity for reagin per unit surface or mass. Cholesterin, 
therefore, increases the sensitivity of antigen to the syphilitic reagin 
by coarsening the dispersion of the particles in the antigen suspension. 
By increasing the concentration of cholesterin, or preferably, since 
this is somewhat difficult, by selecting other agents than cholesterin to 
secure the same physical eft'ect, it should be possible to increase enor- 
mously the sensitivity of antigens in the Wassermann and precipitation 
tests without necessarily impairing their clinical validity on the score 
of nonspecificity. 
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Pregnancy After Radium Cure of Uterine Carcinoma. — In reporting 
the birth of a living child after irradiation of a carcinoma of the cervLv 
before the Obstetrical and Gynecological Society of Berlin, Philipp 
{Centralbl. f. Gynah., 1931, 55, 309) states that such an event is exceed- 
ingly rare. In 1924 a forty-two-year-old patient came to his clinic 
showing a carcinoma of the cervix and at the same time was four 
months pregnant. The carcinoma was of the ulcerative type and 
extended to the vaginal mucosa although the parametria were not 
involved. Microscopy confirmed the diagnosis of carcinoma. Bac- 
terial examination of the growth showed the presence of liighly virulent 
streptococci on account of which an operation was considered as 
attended by too great a mortality, and irradiation was decided upon. 
With the hope of allowing the pregnancy to continue, the radium was 
so placed in the cervical canal that the gestation sac was not touched. 
A dose of 118 mg. of radium was given for thirty hours, which was 
repeated in nine days so that the total dosage was about 7000 mg. 
hours. Although the pregnancy continued, she aborted two and a half 
months later. After the abortion she did not menstruate for nine 
months, then the menses again appeared and were perfectly regular 
every four weeks and about as profuse as before the irradiation. She 
became pregnant in 1926, and on February 28, 1927, she gave birth 
to a female child. This labor was longer than her previous ones but 
was without complications. Her periods returned six months after 
delivery and have continued to date. Examination at the time of 
tlie report showed the cervix shrunken, the vaginal fornices consider- 
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ably shortened, the uterus small and anteflexed and she felt extraordin- 
arily well. The child is also apparently perfectly healthy. Pliilipp 
emphasizes that this patient never was subjected to Roentgen irradia- 
tion. The fact that she aborted the pregnancy that was present at the 
time of the radium treatment is not unusual, since the ovarian influence 
is of great importance in the retention of an early pi-egnancy. He 
states that the literature shows that irradiation during the first half 
of pregnancy is usuallj’' promptly followed by abortion, whereas irra- 
diation during the second half of pregnancy may have no effect and 
the gestation may go to term. This case proves that radium can cure 
a carcinoma of the cervix and at the same time preserve the future 
function of both the uterus and the ovaries. This case confirms the 
statements which have been made by Douglas P. Murphy, of the 
Gynecean Hospital Institute of Gynecological Research of the Univer- 
sity of Pennsylvania, to the effect that preconception therapeutic Era- 
diation by either radium or Roentgen ray is harmless to subsequent 
pregnancies. The latter authority has amply demonstrated, however, 
the dangers to the child of postconception therapeutic irradiation. If 
abortion does not follow the latter types of irradiation the child is 
prone to be deformed and is often a microcephalic idiot. 


OPHTHALMOLOGY 


UNDER THE CHARGE OP 

WILLIAM L, BENEDICT, M.D., 

HEAD OF THE SECTION OF OPHTHALMOLOGT, MATO CLINIC, ROCHESTER, MINN. 

AND 

H. P. WAGENER, M.D., 

assistant PROFESSOR OP OPHTHALMOLOGY, MAYO FOUNDATION, ROCHESTER, MINN. 


The Differentiation and Significance of Certain Ophthalmoscopic 
Pictures in Hypertensive Disease.— Fishberg and Oppenheimer 
(Arch. Int. Med., 1930, 46, 901) belieAm that the retinal changes occur- 
ring in patients with arterial hypertension can be diffei'entiated into 
three types: (1) Retinal arteriosclerosis and arteriosclerotic retin- 
opathy. (2) Malignant hypertensive neuroretinitis; and (3) choked 
disk due to increased intracranial pressure. The first type, arterio- 
sclerosis with or without hemorrhages and punctate exudates, but 
without cotton-wool patches or edema of the disk, is found usually in 
essential hypertension but also in long-standing glomeruloneplu-itis. 
Its significance is purely that of arteriosclerosis. The patients die, 
often after many years, from cardiac failure, coronary closures, or cere- 
bral vascular disease — seldom from renal insufficiency. Malignant 
hypertensive neuroretinitis is of much more ominous prognostic signifi- 
cance. It occurs in glomeruloneplrritis, essential hypertension and in 
the toxemia of pregnancy. It is characterized especially by edema of 
the disks, marked narrowing of the arteries, and cotton-wool patches 
and hemorrhages in the retina. The amount of arteriosclerosis present 
depends upon the pimdous duration of the hypertension. ^ For the 
explanation of it.s pathogene.si.s, Volhard’s theory of ischemia of the 
retina, from sjiastic contraction of the retinal .arteries seems most satis- 
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factor\'. jNIost ol' these eases on to renal insulficieney and uremia. 
Necrosis of the renal arterioles is found at necropsy in cases of essential 
hypertensive neuroretihitis, but not in {glomerulonephritis. Choked 
disk due to edema of the brain is seen in glomerulonephritis, but not in 
essential hypertension. It does not indicate oncoming renal insuffi- 
ciency and its prognostic significance is not necessarily bad. In 27 
cases of acute and subacute glomerulonephritis, malignant hypertensive 
neuroretinitis was found in 1 patient. He died within two months. 
Choked disk ducts and edema of the brain occurred in one patient. In 8 
patients slight constriction of the arteries or slight haziness of the disks 
was seen. These changes and tlie presence of a few small hemorrhages 
have no especial prognostic significance. Of 55 cases of chronic glo- 
meruloneplrritis, the fundus was negative in 24; 5 of these patients died 
while in the hospital. Retinal arterioselerosis only was found in 8, 
none of whom died. Arteriosclerotic retinopatliy was present in 6, 
3 of whom died. In tliese the glomeruloneplnitis was accompanied 
by arteriosclerosis. J\4alignant hj'pertensive neuroretinitis was found 
in 17, 11 of whom died in uremia. Of 189 cases of essential hj^pertension, 
the fundus was negative in 13, one of whom died of cerebral bemorrhage. 
Renal function was normal in all. Marked narrowing of the arteries 
was present alone in 11, 9 of whom had normal renal function and none 
of whom died. Retinal arteriosclerosis alone was found in 70; 57 had 
normal renal function, and 9 died. Arteriosclerotic retinopathy was 
present in 58; 37 had normal renal function, 5 died. Malignant hyper- 
tensive neuroretinitis was found in 37, 11 had normal renal functions, 
and 13 died. Eighty-four per cent of the entire group had retinal 
arteriosclerosis, which indicates that the hypertension had probably 
been present for a considerable time. Most of them had evidences of 
arteriosclerotic disease in other organs, especially the heart and brain; 
but they may get on well for years. Malignant hypertensive neuro- 
retinitis may appear at any stage of essential hypertension, but it' 
affects especially the younger age groups. Twenty-six of the 37 patients 
were between the ages of thirty and forty-nine years. The progress 
of impairment of renal function is rapid, due to the onset of neurosis of 
the renal arterioles, the “malignant sclerosis” of Fahr, which is not 
present in cases of essential hypertension without the malignant type 
of retinitis and which probably develops after the onset of the retinitis. 
The prognosis is grave. In one of the patients who died the hyperten- 
sion Avas due to suprarenal tumors. In one patient Avho died in uremia 
from amyloid kidneys of long standing, hypertension and arteriosclerotic 
retinopathy were present. However, the Amst majority of patients 
with amyloid disease of the kidneys haAm normal retinas. 


OTO-RHINO-LARYNGOLOGY 
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Rhinosporidium Seeberi: Pathological History and Report of the 
Third Case from the United States. — The infectious diseases of human 
beings, some probably beginning in their animal ancestors and com- 


876 


PROGKE.SS OF MEDICAL SCIENCE 


inunicated to primiti^'e man, dcA'cloped under en^•ironmental conditions 
analogous to animal life. While many of the factors formerly operative 
in placing infections constantly Avithin the reach of mankind haA^e been 
eliminated, others liaA^e supplanted them so that even today the animal 
acts as the reservoir for many infectious agents capable of producing 
disease in human tissues. Just as everything in Nature is constantly 
changing, so under the A'arying conditions of civilization long-forgotten 
maladies may reappear in old or ncAv guises. No stronger proof can 
be found that there is still much to be learned concerning parasitic 
microorganisms, comparatiAmly and experimentally', as Avell as concern- 
ing the natural history' of infectious diseases, than in the recent out- 
breaks of tularemia, undulant fcA'cr and psittacosis. And noAV our 
attention is directed to human infection by Rhinosporidium seeberi by' 
Weller and Riker (Am. J. Path., 1930, 6, 721). Accepting Aslnvorth’s 
assignment of this organism to a sy'stematic position among the 
loAver fungi, the authors, in reporting the clinical and histopatho- 
logical findings of a man, aged tAventy'-six y'ears, comprehensively' 
rcA'ieAv the historical, etiologic, symptomatological and therapeutic 
phases of this rare condition. High points are: (1) Rarity' (circa 40 
cases); (2) discontinuous geographic distribution (India and Cey'lon; 
Argentine (3 cases) ; United States (3 cases) ) ; (3) apparent selectivity 
for males; (4) not necessarily confined to nose and nasopharynx (aural 
canal, conjunctiva, uvula, penis); (5) polypoid or papillomatous nature 
Avith tendency to bleed; (6) characteristic doubly-contoured parasitic 
cysts, each a single organism, in A'arious stages of deA'elopment; and 
(7) likelihood of recurrence, especially folloAving incomplete surgical 
remoA'al. 
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The Site of Predilection in Cross-infection from the Right to the 
Left Lung. — Infections of the right lung Avhich result in destruction of 
pulmonary tissue not infrequently' give rise to infection in the opposite 
lung. This is termed “cross infection” by Cole and his associates 
(Radiology, 1930, 15, 627). They consider it an autogenous infection 
due apparently to the inhalation of infectious exudate and detritus. 
Although cross infection of this ty'pe may' occur in any part of the left 
lung, there is sucli a tendency for it to occur in a region midAvay betAveen 
the apex and base that tliis can be considered the site of predilection. 
In roentgenograms made in the usual postero-anterior projection this 
area lies betv'een the second and fifth ribs. The entire area may be 
involved but usually the focus, if early, Avill be limited. When a destruc- 
tiA'e lesion invoh'es particularly' the right upper lobe one Avould expect 
aspiration infection of the right loAA'er lobe to precede cross infection, 
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for the bronchus to the right lower lobe is an almost direct continuation 
of the trachea. This type of secondary infection does occur, usually 
in association with cross infection, but is most often limited to the 
peribronchial tissues. In certain cases, however, secondary infection 
of the lower lobe is more extensive than the cross infection. The authors 
present numerous roentgenograms illustrative of cross infection in 
tuberculosis and bronchopneumonia. 


Intravenous Pyelography.— The indic.ations for intravenous pyelo- 
graphy vdth uroselectan are listed by von Lichtenberg {Radiology, 
1930, 15, 664) as follows: (1) In those cases in which cystoscopy, 
catherization of the ureter and instrumental pyelography cannot be 
performed because of anatomic, pathologic or technical reasons. (2) 
In all cases of ureteral obstruction in which the contrast substance 
introduced by means of instrumental pyelography does not pass the 
point of obstruetion. (3) In those cases in which instrumental pyelo- 
graphy cannot be undertaken without risk to the patient. To tliis 
group belong those patients whom one wishes to spare the pain of 
catheterization and of whose condition one can obtain sufficient informa- 
tion through intravenous pyelography. Specifically, the intravenous 
methods is applicable in patients suffering from stricture, severe bladder 
affections, hemon'hage, fistula, and in small children. It is applicable 
likewise in cases in which one hesitates to use the catheter, that is, in 
acute and chronic inflammatory infections of the adnexa, in tubercu- 
losis and in cases of prostatic hypertrophy. A diagnostic film can be 
expected only in cases in which renal function is present, and the density 
of the shadow is dependent on the amount of function that exists. In 
severe bilateral infections of tlie kidneys, particularly those conditions 
associated with a damaged purulent parenchyma, the shadow will be 
absent, faint or considerably delayed. 
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Etiology of the Common Cold. — The feeling that the etiology of 
acute upper respiratory infections is extremely complicated has not 
prevented the earnest search for a single etiologic agent which might 
possibly lend itself to some specific means of control. Long and Doull 
{Proc. Soc. Exycr. Biol, and Med., 1930, 28, 53) bring evidence that this 
agent is a filtrable virus. They were able to produce acute colds with 
bacteria-free Seitz or Berkefeld W filtrates of nasopharyngeal washings 
from persons with acute colds in 9 of 15 individuals inoculated, and 
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also obtained positive results by serial transfers through 2 and 4 indi- 
^'iduaIs by the same method. (In the opinion of the retrospector these 
results only suggest that a preparation has been obtained by filtration 
sufficiently irritating to overwork the mucous membrane to a point at 
which the phenomena of the common cold developed). Frost (yl?«. 
J. Pttb. Health, 1930, 20, S43) has ably discussed the elusive features 
in the epidemiology of the common cold and emphasized that the prob- 
lem being primarily one of identifying a pathologic process, the most 
urgent need seems to be a more intensive clinical study of the, general 
family of minor respiratory diseases. 


Seasonal Variation in Intestinal Flora.— The fact that many dis- 
eases vary in incidence and severity with the seasons has long been 
noted, and much work has been done to determine the factors involved. 
In intestinal infections this variation is particularly striking, and the 
^dew has seemed inevitable that tliere occurs a modification of the 
environment within the host favoring the particular microbes. Gold- 
WASSER and ICligler (J. Frn. Med., 1930, 4, 361) studied 117 stools 
from 12 normal individuals in Palestine over a twenty-month period 
and found a seasonal variation both quantitative .and qualitative in the 
fecal flora. In winter the number of bacteria is relatively low, with 
cocci and anaerobic spore formers predominating. About April or IMay 
there is a transformation, the total number of bacteria falling and coli 
organisms .are in excess. The coli-cocci r.atio followed closely that of 
bacillary dysentery in the country, and suggested a factor favoring the 
development of these bacteria. A clear relation of their results to 
typhoid infection was not found and they suggest that typhoid m.ay 
really be a glandular and not an intestinal infection. 
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Studies in the Common Cold; 17. Experimental Transmission of 
the Common Cold to Anthropoid Apes and Human Beings by Means 
of a Filtrable Agent. — Dociiez, Shibley and jMills (.7. Exper. Med., 
1930, 52, 701) have found that chimpanzees would seem to be unusu.ally 
.satisfactory animals for .use in the study of infection of the human 
upper re.spiratoi-y tract. When they contract these infections the 
clinical picture they pre.se.nt is strikingly similar to that observed in 
man. This taken together with tlie fact that their bacteriologic flora 
is essentially like that of man suggests that their pathologic and im- 
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iimnologio response to hiicteria pathogenic I'or the lunnan upper respi- 
ratory tract may he snffieiently similar to make tliem the ideal experi- 
mental animal for this type of study. The traetability and cooperatiA'e- 
ness of the chimpanzees makes them still more desirable. When well 
cared for they seem to keep in good health for long periods of time. 
Colds may be transmitted to man and chimpanzee by intranasal 
inoculation of filtei’ed nasal washings. These filtrates usually can be 
shown to contain anaerobic filter passers of the tj’pe first described 
by Olitsky and Gates. However, evidence so far points to the probable 
nonpathogenicity of these organisms for man. That specific types in 
this group may be shown later to play a part in causing colds has been 
pointed out. If, however, as seems most probable at present, proof 
of this is not forthcoming, it follows that the active agent present in 
these filtrates, by which it has been possible to transmit colds, is a true 
submicroscopic virus. The sudden and plentiful appearance of pneu- 
mococci in the noses and throats of the chimpanzees in the course of 
colds has been most striking. The nature of this response is difficult 
of interpretation. There is little doubt that these organisms have been 
present before the infection, spontaneous or experimental, of the animal. 
They have been noted often in small numbers at various intervals in 
the tliroats of the animals and might Avell be shown to be regularly 
present by the mouse-injection method. Their prominence may well 
be the result of multiplication and spread upon a substrate of primary 
injury due to the filtrable agent or there may be some sort of activation 
of these potential pathogens by this agent. A like explanation may be 
offered for the spread to the nose of Bacillus pfeifferi and hemolytic 
streptococci. 
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Experiments on the Hydrolysis of Acetyl Cholin and Related Sub- 
stances. — Andk^ Simonaht (from the laboratory of Pharmacology, 
University of Pennsylvania). The specificity of the ferment ivhich 
splits acetyl cholin has been tested by examining the rate of desti’uction 
of two other esters of cholin very closely related chemically to acetyl 
cholin, viz., propionyl and butyryl cholin. The rate of hydrolysis 
by diluted serum was followed on the blood pressure of a cat under 
ether anesthesia. The result has shown that the hydi’olysis of all three 
esters of cholin is completed in the same length of time. The same 
experiment has been performed on tAVo esters of slightly modified 
cholins, viz., acetyl beta methyl cholin and acetyl gamma homocholin. 
The comparison betAveen the rate of destruction of these compounds 
and that of acetyl cholin has shoAvn that acetyl cholin is destroyed 
twdee as quickty as acetyl gamma homocholin and nearly six times as 
quickly as acetyl beta methyl cholin. Eserin has been found to exert 
a very strong inhibition upon the hydrolysis of propion;s’l and but.ATyl 
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cholin. This is another property that is common to the splitting of 
all tliree cliolin esters. TJiese experiments make it very prol)ahle tliat 
the enzyme splitting acetyl cholin is not specific, but acts also upon 
other esters of cholin. 

The ferment causing the hydrolysis of acetyl cholin and of other 
esters of cholin is supposed to belong to the important group of lipases 
and esterases. In the present state of knowledge of these enzymes this 
is difficult to determine definitely. A few arguments in favor of such 
a conception have been given by Engelhart and Loewi (Arch. f. exp. 
Path. u. Pharm., 1930, 150, 1), Plattner and Hintner {Pfluger’s Arch., 
1930, 225, 19) and also by Matthes (J. Physiol, 1930, 70, 338). Some 
further evidence is furnished by the following experiments made on the 
splitting of cliolin esters and of triacetin, a simple ester unrelated to 
the cholins: Several extracts of different fetuses have been made to 
find out if it is possible to obtain an extract capable of splitting triacetin 
and not the cholin esters, or the reverse. These attempts have proved 
to be futile; by all of the examined extracts both triacetin and the cholin 
esters were hydrolyzed. According to Hanriot (Arch. d. Physiol, 1S9S, 
p. 797), lobster blood contains no esterase; tested for its power of 
splitting acet3d cholin, it has proved to be entirely lacking in such 
acti^^ty. The influence of eserin has been tested on the hj^’drelj’^sis of 
triacetin; it was found that eserin inhibits this splitting, tliough far 
less powerfully than in the case of the cholin esters. The inhibition 
which is exerted by bile upon the activity of these enzymes has been 
found to extend to the splitting of triacetin as well as to tliat of the 
cholin esters. 

For all those reasons it seems justifiable to consider the ferment 
which splits cholin esters as a member of the group of the esterases. 


The Study of Protective Protein Films on Single Emulsion Drop- 
lets. — R. L. Nugent (from the Gladwjme Research Laborator.v, 
Gladw^me, Pa., and the Department of Industrial Research, University 
of Pennsylvania). At the present time it is quite generally agreed that 
emulsifying agents act bj" being adsorbed in the . oil-water interface. 
In this way protective films are formed around the dispersed droplets 
which prevent their coalescence, and thus stabilize the emulsion. Pro- 
teins, soaps and gums are typical emulsifying agents. The experiments 
described in this paper deal with protein films on oil-in-water emulsion 
droplets. 

In the past the investigation of the relative efficiencies of different 
emulsifying agents and of the same emulsifying agent under different 
conditions has been almost entirefy on the basis of the relative ease of 
emulsification or the relative stability of the formed emulsion in the 
several cases. According to the adsorption film theory, the properties 
of the films on single droplets are the important factors. Therefore, 
the direct study of these properties would be expected to yield interest- 
ing information witli regard to emulsification and protective action. 
This information should be of biologic value because of its application 
to clearcut biologic emulsions such as milk and blood plasma when it 
contains chj'lomicrons, and because an.v added information Avith regard 
to the surface films of protein is potentiall.v applicable in the stud^' of 
the surfaces of living cells. 
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]\'Hcrocataphoi-ctic cx]ieriinents wliich have been performed by a 
numl)er of ^Yorker3, and those done in ccmneclion with the present 
paper, sliow that .siirfaee films of jirotcin exhibit the eleetrokinetie 
properties charaeteristie of tlie protein of wliich tlicy consist. Thus, 
they are isoelectric at the isoelectric point of this protein. These 
results are in accord with the use of the cataphoretic isoelectric point 
determination in studying the nature of the surfaces of living cells. 

The Mudd interfacial technique seemed to offer a valuable method 
for the investigation of additional properties of protective protein films 
on single oil-in-water emulsion droplets, such as their state of hydration 
and their resistance to disruption under the action of interfacial and 
simple mechanical forces. This has been found to be the case on the 
basis of the study of the interfacial behavior of droplets of olive oil, 
with protective films respectively of gelatin and egg albumen and of 
fat droplets from cream. The examination of the behavior of each of 
the tlnee types was made at a series of pH values. 

The various types of behavior observed have been described and 
interpreted. 

Under several conditions striking eonfii-matory evidence is afforded 
for the correctness of the adsorption film theory of emulsion stability. 

The relative stabilities of a series of emulsions ai-e shown to be 
predictable from the study of the properties of the films on single 
droplets. 

It has been found possible to differentiate experimentally between 
two important protective properties of protein films, their resistance 
to disruption under the action of interfacial and mechanical forces and 
their hydration per se. 

Finally, the state of hydration of protective films of a protein has' 
been shown to vary with pH in the same manner as does the state of 
hydration of that protein in solution. 

The Viscosity and the Wetting Properties of Leukocytes and 
Erythrocytes.— Emily B.H.Mudd and Stuart Mudd (from the Henry 
Phipps ■ Institute, University of Pennsylvania). From a physical- 
chemical point of Anew, phagocytosis is a special case of spreading, the 
spreading of the phagocyte over the surface of the particle being 
ingested. In the body phagocytosis is enormously augmented by the 
deposit of serum proteins on the particle surface, and it is proving 
possible to define Avith some exactness the characteristics of the surface 
thus formed on the particle Avhich produces a maximal tendency to 
phagocytosis.^ In this Avork the interfacial technique has been applied 
to a study of the spreading surface, the surface of the leukocyte. 

All leukocytes studied have a delicate, mobile surface membrane 
Avhich is markedly hydrophilic. The average polymorphonuelear leuko- 
cyte is a less auscous cell than the mononuclear leukocyte, at least in the 
rabbit. Lymphocytes and leukemic leukocytes liaAm seemed to be 
intermediate in viscosity betA\men the rabbit polymorphonuclear and 
mononuclear leukocyte. 

The erythrocyte possesses a surface membrane capable of being 
folded and of Avithstanding tension in the interface. The red cell surface 

’ Mudd, S.,Luck6, B., McCutcheon, M., and Strumia, M.: J. Exper. Med., 1930, 
52, 313. 
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is relatively hydrophobic. Evidence indicating that the erythrocyte 
surface contains both lipoid and protein components has been summar- 
ized in earlier papers.^ 


Identification of the Excitable 'Substances in Muscle.— W. A. H. 
Rushton (from the Johnson Foundation for Medical Physics, Uni- 
versity of Pennsylvania). The communication was a summary of the 
past two years’ work upon the question of the isochronism of muscle 
and neiwe. Lucas’ observations were confirmed in that there are two 
excitable substances in muscle, and various criteria were applied to 
show that the results are not due to experimental error. The two 
excitabilities are found in the spinal animal with nervous and circula- 
tory systems intact, and other experiments were mentioned which make 
it unlikely that the duality was due to abnormal conditions. The 
a-excitability was shoAvn to be supplied by nerves in spite of a difference 
in chronaxie in the ratio 1 to 100, hence isocln-onism cannot be essential 
for conduction. The two excitabilities were found in a dozen different 
muscles from various parts of the frog. 

The two substances were identified by combining histologic and 
physiologic evidence to show that the 7-substance exists in the sartorius 
in the form of fibers apparently absent from the pelvic (nonneural) 
end, running in various directions, and terminating at the point of entry 
of the nerve trunk. These fibers are, therefore, nerve fibers and have 
the same chronaxie. The a-fibers have all the properties of muscle 
filpers and have a very great chi-onaxie. Isoclironism is, therefore, only 
between nerve and nerve twigs, and not between nerve and muscle. 
Curare and fatigue by nerve tetanization act identially by leaving the 
a-excitability unaffected, and abolishing the 7-excitability. This is in 
complete accord with the foregoing, but quite incompatible with 
Lapicque’s theory of curarization. 

1 J. Exper. Med., 1926, 43, 127. Bechhold, H.: Mimchen. med. Wchnschr. 1921. 
68, 127. 
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